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Introduction 


Dear students: 

It is extremely great pleasure to introduce the mathemalics book for third 
preparatory. We have been specially cautious to make learning mathematics 
enjoyable and useful since it has many practical applications in real life as well 
as in other subjects. This gives you a chance to be aware of the importance of 
learning mathematics, to determine its value and to appreciate mathematicians 
roles. 


This book sheds new lights on the activities as a basic objective. Additionally, 
we have tried to introduce the subject simply and excitingly to help attaining 
mathematical knowledge as well as gaining patterns of positive thinking which 
pave your way to creativity. 

This book has been divided into units, each unit contains lessons. Colors 
and pictures are effectively used to illustrate some mathematical concepts and 
the proper of figures. Lingual level of previous study has been taken into 
consideration, 

Our great interest here is to help you get the information independently in order 
to improve your self-study skills. 

Calculators and computer sets are used when needed. Exercises, practices, 
general exams, portfolios, unit test, general tests, and final term tests attached 
with model answers have been involved to help you review the curriculum 
completely. 


Eventually, we hope getting the right track for the benefits of our students as 
well as for our dearest Egypt hoping bright future to our dearest students. 


Authors 


Igebra 


Unit 1: Relations and functions 


Unit 3: Statistics 
(3 - 1) Collecting Data 
(3 - 2) Dispersion. - 


Trigonometry 
Unit (4): Trigonometry 
(4 - 1) The main trigonometrical ratios of the acute angle. 
(4 - 2) The main trigonometrical ratios of some angles... 


Coordinate geometry 


Unit 5: Coordinate geometry 

(5 - 1) Distance between two points 

(5 - 2) The Two Coordinates of the midpoint segment. 

(5 - 3) The slope of the straight line 

(5 - 4) The Equation of the straight line given Its slope and Its y - intercept ..... 


y MATHEMATICAL NOTATION 


N 


z 


The set of natural numbers 


The set of integers 


The set of rational numbers 


The set of irrational numbers 


The set of real number 


The Square root of A 


The Cube root of A 


Closed interval 


Open interval 


Half-open interval 


Half-open interval 


Infinite interval 


Is congruent to 


Number of elements of A 


Sample space 


Perpendicular to 


Parallel to 


Straight segment AB 


Ray AB 


Straight line AB 


Measure of angle A 


Measure of arc AB 


Similarity 


Grater than 


Grater than or equal to 


Less than 


Less than or equal to 


Probability of occurring 
event 


Mean 


Standard deviation 


Sum 


Relations and Functions 


iji | Ne 
Ww x 


One of the players threw the ball so, it took the direction shown 
in the figure. 


This figure represents one of the functions which you will study 
and is called " a quadratic function" 


Cartesian product 


You have previously studied relation between two variables x, y 


What you'll learn ÚT Find a set of the ordered pairs which satisfy the relation: 
y=2x-1 when x = Û and x= 1, х= 2 


Cartesian product of‏ جلو 
two non-empty sets.‏ 


2: Represent these ordered pairs graphically in Ihe coordinate plane. 
13) Does the ordered pair (3, 5) equal the ordered pair (5, 3)¢ 


(Use the graph). 
From the previous, we notice: 
Hoy tarme GO Ten ا‎ ti aaa 
1 In cach ordered pair ) a , b), a is called the first projection, and 
Ordered pair. bis called the second projection. 


* 

de Acartesian product, — (2 Each pair is represented by one and only one point in the coordinate 
yk An arrow diagram. 
* 
* 


plane. 

^ cartesian diagram. 

Relation. 3 Ifaeb tfhen(a,b)e(b,a), Why? 
4 (2, b) = (a,b). 


5 If (a b) e (х,у) (ела=х, hey 


eo 


Find x, y if (x -2 3) (5, у +1) 


Find a and b in each of the following: 
W fab) =65,9) لها‎ (а-2,Ь+1)=0,-3) 
B Gb-3)=2-a,-1)  G (-729-(,5 =) 
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lfX=f{a, b}, ¥ =[-1, 0, 3) then find: XY , Y x X, What do you notice? 


To find the cartesian product of the set X and Y which is denoted by the symbol 

X xY. write the set of all the ordered pairs in which its, first projection is an element of 
X, and its second projection is an element belongs to Y , and It is written as: 
XxY-[a,by*(-1,0,3) 2 ((a, 1), (a, 0 (1, 3), (b, -1), ib, 0), ib, 3} 

ҮхХ= (71,0, 3) x {а, Б} > C1, а), CT, b), 40, а), (0, b), (3, 0), (3, БУ} 
So:XXxYzYxX 


We can get X « Y and Y x X from the following tables 


Think: 
O wicxxy-vxx: 


Are the number of elements of X X Y = the number of elements of Y X X? 


We notice that : 


3 If Xand Y are two finite and non empty sets then : 
XXYz((2,h):ae X,b e Y} 

2 XXYeYXx where :X#Y. 
n(X*Y)=n(¥ XX)=n(X) X n(Y) 
where n denotes the number of set elements . 

3 If tk, meXxY then keX, mEY 

4 If X isa non-empty set, 
then: XX X -((8,b) а,Ь © XI 


and written as X and itis read as (X tw). 
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lf X = {1}, Y = (2, 3), Z = {2, 5, 6} represent the sets of X , Y , Z with venn diagram then find: 


First : Qd Xx Y @үх7 @xxz dv? 
Second: (X x Y) U (Y xZ) Third: Xx (Y N 2) 
Fourth: (X x Y) [1 (X xZ) Fifth: z - yx (X U Y) 
First: 2 x 
@X xv = (1) «12, 3( = 10, 2), (1, AN E © 


@үх7-{2,3}х 12, 5, 6) 6 
={@, 2), 2, 5), 2, б), (8, 2), (3, 5), (3, 6)}. i 
iS xxzz11x0, 5, 6} 540,2) (1, 5), (1, OF 
djy-vxv-0,3)«0,3) 
={(2, 2), (2, 3) (3, 2), (3) 3) 
Second : (X x Y) Ш (Y x Z) = ((1, 2), (1, 3), (2, 2), 2, 5), (2, 6), (3, 2), (3, 5), (3, 6) 
Third: Xx (Y N Z= (1} x42) = (1, 2) 
Fourth : (Х x Y) N (Xx 2) = t1, 2), 0, 3) A (1, 2,11, 51, 6) = (1, DH 
Fifth :Z —Y = [5, 6} e ENI RDO #)=......... : Complete 


ae 


WX={2,-1,¥=(4,0),2=|4,5,-2) Find 
@ xxv Byxz о х 
CEET ® nv Bow 


The representation of the cartesian product: 


First: by the arrow diagram, Second: by the cartesian diagram, 
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| @ ‘X = 11,2} Y 3, 4, 5} Find: X 2Y, and represent it: 
D 


Ххү=11,2)х (3,4, 5/2 00, 3), (1, 4), (1, 5), (2, 3), (2, 4), (2, 53) 
Where the cartesian product of X x Y is represented by an arrow diagram, or a grahpical 
net, as follows: 


First: An arrow diagram 

Draw ап аггому [rom each element that represents the 

first projection (The elements nf set of X) 

to cach element that represents the second projection (The elements of set or Y) XsY 
x 


i.e The arrow diagram of the cartesian product represents бтз vega 


each ordered pair byan arrow thar starts from its first projection 


. H 
and ends at the second projection. еўө Ge 


Second: Cartesian diagram (the perpendicular graphical net. =ð a 
On a perpendicular graph net, the elements af set X is repre- Tis аш 
sented horizontally and the elements of set Y vertically. The in- 
tersection points of the horizontal and vertical lines represent 


the ordered pairs of the elements of the cartesian product X x Y. XsY 


43, 4, 8} then find, X x X and represent it with an arrow diagram. 
-Soliton Arrow Diagram 
3 
XxX- D, 4, 8) » [3, 4, 8] 
={ 3, 3), (3, 4), (3, 8), (4, 3), (4, 4), (4, 8), (8, 3), (8, 4), (8, 8]. 
Nofice in the figure: the ordered pairs are represented by arrows, and 
the ordered pairs in which the first projection is equal to the second si 4 


projection as: )3 , 3), (4, 4), (8, 8) are represented by a buttonhole to 
show that the arrow comes from a point and ends in the same point. 


Notice that: n(X) =3.thenn(X xX)=3 х3 =9 
In this case, the cartesian product X x X can be represented graphically by 9 points where each point 
represents an ordered pair. But if X is an infinite set. then the number of elements of XXX is infinite. 


‘Think: How can you represent the cartesian product of each of the following? 


NxN,Z*Z,Q*QandR*R. 
سحا‎ a a t 
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The cartesiem product of the infinite sets and its graphical 
representation: 
First: To represent the cartesian product of N« № = {(x, y) : x e N, ye NI 
Ae 
@ Drew two perpendicular straight lines, one of them is. x x` horizon- 
T 
tialy and the other y y^ vertically and are intersected at. point o. 


Ө Represent the natural numbers N on each of the horizontal and 
vertical straight lines starting with the origin paint O which repre- 
sents the number zero. 


Ө Draw vertical straight lines and horizontal straight lines from the 
points which represent the natural numbers, you will get the opposite figurc, and thus, the 
points of intersection of the set of these straight lines are represented by the perpendicular 
graphical net of the cartesian product of N x N. 
Notice that: Each point of this net represents one the ordered pairs in the cartesian product of 
NxN. 
For Example: point A represents the ordered pair (3 , 2) and point B represents (0, 4). 
Complete: point C represents the ordered pair (. 
Second: To represent the cartesien product of Z х Z 
-2(xy:x€Z,ye2Z. 
We represent the set of integers on each of the two 
horizontal and vertical straight lines where Ihe point 
(О) represents the ordered pair (0, 0). 
Thus, each point of the net points represents one of 
the pairs in the cartesian product 2 x 2 
"This net is known as the coordinat plane of Z X Z. 


Identify the ordered pairs which represented by the points A, B , C and D in the previous graphi- 
cal net. 


), point O represents the ordered pair 


Third: To represent the cartesian product Q * Q = lix, у}: x EQ, y e QJ 
Draw a perpendicular graphical net and represent the sel of rational numbers Q on the : 
two horizontal and vertical straight lines, then identify the points: A (3, 3), B (2, 4), 


ce- pand pE- 
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Fourth: Representing the cartesian product RXR = {(%, y) : x ER, y € R} 
the set of real numbers can be represented on each of the two 

horizontal and vertical straight lines, and point О represents Зот سكسو‎ 
the ordered pair (o , 0). eso yet 


first quadrent 


x>0,y>0 


The horizontal straight line xx is called the x - axis, and the 
— 


vertical straight line уу is called the y - axis. 
Then, the net is divided into four parts (quadrants) as in the 

3 x<0,y<0 4| x>0,y<0 
opposite figure: В 


- 
—' АДЕ 
е 


Draw a perpendicular square net of the cartesian product R x В, then tell the quadrant or the 


thied quadrent A | fourth quadre 
a 


axis where each of the following points is located: 
А (3, 3), B 3, -2), C (4, -2), D (-4, 3), E (0, - 3),F (2, 0) 
- Solution’ - 
^ (3,3) is located in the first quadrant. 
B (3-2) is located in the fourth quadrant. 
C (4, - 2( is ће located in the third qudrant 
D (4,3) is the located in the second qudrant 
E )0,-3( is the locate on y - axis 
F 


(2,0) isthe located on x - axis. 


If X= [- 2, 3] find the location which represents X х X. 
Show which of the following points belongs to the carlesian product of X х X 


Ай, 2),В(3,-1),С << 2,0) 


First : Complete the following: 
Qe 5,3 = (ê, b- D thena = 
Ө roc у= = 32, V7) thenx = 


ap bium 


2021-2022 


@«-1,11)=(8,у-+зһеп{х+2у =... 
@ nom =9, then n (x) - 


Ө ٠6 عا‎ =Y - ) (2,6), (2, 9), (3, 6), (3, 9), (5, 6), (5, 9)), then 
Y= 


Second: Choose the correct answer from the given answers: 


@ ifn (X) =3, n (X «Yi = 12 then n (Y) equals: -+ 


Wa Bo B36 
Ө ro 5) S13, охх, B} then x =... 
Be Bs @s LE 
@ Ifthe point (5, b- 7) is located on the X - axis then b = 
o 85 а; @ 12 
@ Ifthe point (x- 4, 2 - x) where x € Z is located in the third quadrant, then x equals: 
X2 ®: 8. Be 
Third: 


@ it x= 2, 3L Y G, 4, 5} then find: 
З) x x Y and represent it by an arrow diagram and and a cartesian diagram 


Baay) لها‎ оү?) Bixxyy ny? 
Ө x xY = (1, 1), (1, 3), (1, 5) then find: 

@xy Byxx Gy 
Ө ix - в, 4,Y = {4, 5), Z = (6, 5] then find: 

ولمع ع و ين IBBx-vxz IS‏ )| 


© Identity the following points on a perpendicular graphical net of the cartesian product R х R: 
A (4, 5), B (6, 3), С )-2, 7), D C1, 6), E (4, -5), M (0, 6), K (9, 0) 
‘Then mention the quadrant that each point is located on the perpendicular graphichal net. 
Or the axis it belongs to. 
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Relations 


In the festival "Reading for All", fivc. 7 
students represent ihe sel of X = fa, b, c, d ku. 
, e} went to the school library to read some e What you'll learn 
books which are represented by the set шш 


Y = | science, literature, culture and history] Fe fito Me 
the set of Y. 


student A read a book in science and a book decl fon Prot 
in culture, student b read a book in histroy, student c read a literary. on it self. 
book, pupil e read a book of the historical books, but student d didn't 


read any of these books. Key terms 
© Write the previous statements in the form of ordered pairs from ур Relation. 


XtoY. 
@) Represent а set of the ordered pairs in the form of an arrow 
diagram. 
Notice that: The expression " read" connects some of the elements of Ihe set 
X with the elements of set Y, and it determines a relation 2 
between X and Y which is denoted by the symbol R. This 
relation can be represented by an arrow diagram - as shown 
in the opposite figure , where we draw an arrow beginning 
from the student and ending at the type of books he reads. 
We can also express the relation from X toY by the net of the following, 
ordered pairs: 
Ка, Science), (a; Culture), (b, Histrory), (c, Literature), (е, History)]. 
This sel of ordered pairs are called Ihe relation К. 
Think:ls Ra subset from the cartesian product X х Zt 


C1, 1, 2), Y = U, 4, 6, 8}, and R is a relation from X to Y where‏ — نام 

a Rb means: «b = 2 а + 4», or each a e X, be Y 

Write and represent R once in an arrow diagram and another by a. 
| cartesian diagram. 
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When: А 
When: А | 
When: А = 2 4 B-22x244-8 | 
A R=(C1, 2,0, 6), (2, 8)) 


es 


From the previous, we deduce that Graph digum 


ө The relation from X to Y where X, Y are two non-empty sets is a relation, connecting some 
or all the elements of X with some or all the elements of Y. 


@ X XY is the set of ordered pairs where the first projection in cach ordered pair belongs to 
X and the second projection belongs to Y. 

@ If Risa relation from X to Y, then R с XXY. 

The relation from a set to itself 


T ۴ 9 4. н 
| 11 Ris a relation from a set X to X (itself) then R is called a relation 
onXandR с XXX, 


as 
7 
{ lf X = [-2, -1, 0, 1, 2} and К is a given relation on X where a R b means: 
«The number a is the additive inverse of the number befor each of a ; b € X 
Write the relation R and represent it by an arrow diagram and also by, cartesian diagram. 


R=((-2, 2), C1, 1), (0, 0), (1, -1), (2, -2)) 


| 


— a 
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WX = {1,2,3}, Y = (12, 21, 47, 52}, and R is the relation from X lo Y where-a R b means : 
(а is a digit irom the digits of b رز‎ for each a e X, be Y 
First: Write R and represent it by an arrow diagram and also, by a cartasian diagram. 


Second: Show which of the following relations are correct and why? 
1R52 2R21 3R47 


سن — 


Ө ix - 0,2, 4, 6, 10), апа К is a relation مه‎ X, where a R b means (a is а multiple of b), 
for each of a, b є X. Write К and represent it by an arrow diagram and also, by a cartesian 


diagram. 


Ө liX - 02,4, 5,7), Y = 14, 5, 6,7, 9] and R is a relation irom X to Y where a R b means (a<b) 
lor each of a € X and be Y . Wrile R and represent il by an arrow diagram and also, by a 
cartasian diaram. 


Ө ix - 3, nay v = (1, 1,2, لط‎ and Risa relation irom X to Y. where a R b means «The 


number a is the multiplicative inverse of the number b» for each of a є X, b €Y, Write R 
and represent it by an arrow diagrm and also, by a cartasian diagram. 


ө I X — (0, 3,4, 5, Y 2 (1,2,3, 4, 5, 6} and R is relation from X to Y where 
a R b means «a = b = 7» lor each of a € X, b € Y. Write R and represent it by an arrow 
diagram and also by a carlesian diagram. 


Ө tX C1, 0, 1, 2, 3), Y = (0, 1, 4, 6, 9) and R is a relation from X to Y where 
a R b means «a? = b» far each of a € X, b € Y. Write R and represent ir by an arrow 
diagram and also by a cartesian diagram. 


Ө "х=2. 1,1,2, Y= 5 ae 4, 3, 8J and К is the relation irom X to Y where 
a R b means «a! = b» foreach of a € X, b EY. Write К and represent it by an arrow diagram 
and also cartesian diagram. 


@ If X ={2, 3, 4, Y = {6, 8, 10, 11, 15} and К is a relation fram X to Y. where a R b means «a 


divides b» for eah af a € X, b EY write the relation К. X 

@ The opposite figure: Y 
Represents the arrow diagram of the given relation R on the set IN 
X = {1,2 , 3,4, 5]. Write the relation R and represent it by a cartesian 0 3 


diagram. 


1 
o 
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№2 


Functions (Mapping) 


x 


Жс Concept of the 
fanctian. 
Symbolical expression 
of the function. 


@ Write cach relation and represent it by a cartesian diagram, 
Which of these relations satifies the following condition: each 
element of X is connected to only one element of Y. 


Key terms 
* Functions. 
Ft Domain j 
Cod 
T E A relation from X lo Y is said lo be a function 


Each of the elements of X appears only once as a first projection in 
опе of the ordered pairs of the relation. 


The Symbolic representation of the function: 
@ The function is denoted by one of the following symbols: f or m 
or Q ог... and the function f from the set X to the set Y. 


is written mathimatecally as: 

Хэ Y — andisreadas: uf is а fuction irom X to Y», 
Notes: 
@ iif isa function from X to itseli, we say that f isa function on X. 


@ Mí the ordered pair (x, y) belongs to the function, then the element 
y is called the image of the element x by the function f, and we 
express il by one of the following two forms: 


]: برح م‎ is read asp the function: [ maps x to y 


Or لال‎ у it is read as: [js a function where f(x) = y 
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V if fis a function on X where: X = (3, 4, 5, 6} and ї (3) = 3, Г (4) = 5, F(5) = 4, Г(6) = 5. 
{ Represent f by an arrow diagram and also, by a 
| cartesian diagram. 


{ (3, 3), (4, 5), (5, 4), (6, 5] У. 


Cartesian diagram 


Zu og 
@ ix = 1, 2, 3, 4) which of the 
following arrow diagrams represent 5 
а Junction on the ser X? о) A 
E 
э} г 
Ө Which of the following ECCT 
H 7 я! ! 
cartesian diagrams represent a SITE 
m 


fuction from X to X. 


Think: Is every relation a function? Explain your answer and give examples. 


The Domain, the codomain and the range 

If f а function from X to Y. 

сї: Х > Y, then 

The set X is called the domain of the function f. 

The set Y is called the cadomain of the function f. 

The set of images of the elements of the domain of X by the function f, is 

called the range of the function. 

For example: Iff : X > Y. 

X= {- 1,2,3}. 212,3, 5,7} {= {(-1,3 ), (3, 5), (2, 71] then: 

@ The domain of the function Î is the set X= {- 1, 2, 3} 

Ө The codomain of the function i is the set Y = (2, 3, 5, 7} 

Ө The range of the function f is the set of the images of the elements of X by the function fand equal to 
13,5, 71 


Note that: The range is a subset of the cademain of the function. 
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P 
Ё 


WX = (2, 3, علا رك‎ ly: y € N 2 برع‎ <9} where N is the set of natural numbers, and R is à 
relation from X to Y where a R b means: « a = bb» for each of a € X, h € V, write R and 
represent it by an arrow diagram show that К is a function from X to Y and find its range. 

2. 3,4, 3,6,7, 8 — , R-(Q, 4), (3, 6); (4, 8) 

R is a function because every element of the X has only one arrow coming 


3 


5 
б 


Y 
2 
4 


out to one element of Y. 
The function range = (4, 6, 8] 


7 


7 9 
of the following relations represent a function from X to Y? If the relation represents 


Ө whic 
a function, then find the function range?. 
nn ne 
Tp peal uH 2: 
Eu IE Ре af Meal рар 4 
bto) Beto] ef eo] Be} oo 
| Ry Ry R; 


Ө (X = 0.5, в), Y = (10, 16, 24, 30} and R is a relation from X to Y where a R b means 
aa is a factor of bs for each a ЄХ, b € Y. Write R and represent it by an arrow diagram 
and by cartesian diagram Is R a function? and Why? 

@ í X= 10, 1,4, 71, Y = (1,3, 5. 6} and R is a relation from X to Y where a R b means «a +b < 8» 
for each a € X, b € Y, write К and represent it by an arrow diagram and also, by a cartesian 
diagram. 15 К à function? and why? 

@ X=, 2,4, 0, 10) and Risa relation on X where a R b means: "a is twice b" for cach 
of a. b € X. Write К, and represent it by an arrow diagram and also, Бу a cartesian diagram. Is R 
a function? and why? 

(Qux 20,2,3, 6, 11) and R isa relation on X where a R b means: "a +2 b = an odd 
number 'for each of a, b € X, write R and represent it by an arrow diagram. Is R a function? 
and why? 
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Inthe functions FRR, f,)(=5 


ERR, fjl =3x-8 
ERR, 00) -4 +ع 5لا‎ 8 
We notice that: 


@ The domain and the codomain of the function is the set of the 
real numbers К. 


Ө The rule of function (image of % is a term ar an algebraic expression. 
Ө What the power of the variable x in the previous functions? 
The function f : R + R where: 


1 00 = a, + a, x +a, XÎ +... + a, X where ay, بيه ببق‎ a, ER 
n&N,a, #0, is called a polynomial of degree n. 


And thus; the degree of the polynomial is the highest power of the 


variable in the function rule. 


ill 


@ Which of the following functions represents polynomial: 
d) iwe Щщ, СЕЕ 7 
O xt +8 dy Fog بين »د‎ T3 


Ө тг: R> R then mention the degree of rhe function in rhe 


following: 
Ap fd =3-2x dj Г) =x?-(x?-3) 
©) | و‎ = хх 2x2) ay (egt )» 3)? 


What you'll learn 


Жс The linear junction 
arid its graphical 
Tepresentation, 


Key terms 
# Polynomial 
function. 
جلو‎ Linear iunclion. 
Ж quadratic Function 
جو‎ The graphical 
representation of 
function. 
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Tf f (x) =x? -x + 3 then find: f (-2), f (0), FW) 
Эф) х.х У 
600) =3, fs )=(уз (2-05 +3=6-¥3 


— 


9= 3+ 4+2هد و جرم - 07( رمم 


1х) د‎ - 3 x u 8@ф=#-3 


)*3g(2) В} Provethatf (3 = р i327 0 


Linear function 


The function f: R + R where f(x) = ax + b,a,bc К, а 0 this function is called a linear function 


or a function of the first degree. 


The graphical representation of the linear fuction: 


Represent graphically the function f: R > К, х) 2 2 x - 3 


77 Ро 2х-3 
وده دودرم“‎ Дей -3=-1 ASA 361 


You can pur these ordered pairs in a table as the following: 


m пат EZ 


ysf 3 4 71 


( 
m ordered pairs of the cartesian product of R x R is represented on the square net. 
a! 
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@ tis enough to find two ordered pairs belonging to the function, it is prefered to find third 
ordered pairs to check the graph. 

Ө If: 8 э к, fix) = а x, where عد‎ then it represents graphically by а straight line passing 
through the origin (0, 0) 


Reprsent graphically each of the following functions: 
@ iiw @e:gw=3x @‹:ою=-2х 
Special case: If f:R + К, f xi = b where bER 
then f is called a constant function. 

For example: Í (x) = 3 


and it is written as y = 3 


_ — BEES 


It is represented by a straight linc paralled to the x-axis. 


Represent the following functions graphically: 


Ө ١3-5 @iw=4 Ө i-o [ =2 
The quadratic function 


The function f :R + К where fix} = a x? + b x + c, a, b, c are real numbers, а= 0 
is called a quadratic function and it is а function of second degree. 


The graphical representation of the quadratic function. 
ain 
سے‎ hl 


Represent graphically the quadratic function f, where f (x) = х2, x € R consider x e [- 3, 3] 


Identify some of the ordered pairs (x , f (x) which belong to the function f where x = К and 
Ihat the interval is | - 3 , 3] gives some possible values the variable x. 


1 3)= 9,102) = 4, 16 1)= 1,100) = 0,1(1)= 1, )2( A, (0-9 
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Put these ordered pairs ina table as follows: 


identify in the cartesian plane the points which represent these - 
ordered pairs, then draw a curve passing through these points. 
Notice that: 
@ The curve of the function f is symmetrical about the y-axis and the equation of the 
symmetrical axis is x = 0 
Ө the coordinate of the vertex of the curve is (0, 0), and the minimum value of the function = Û 


— 
1 Represent graphically the quadratic function Î where: 
fix) =- x, x ER where x Є [- 3, 31 


Repeat the previous solution steps: 


From the previous drawing, we notice: 
Ө The curve of the function Fis symmetrical about the y-axis, thus, the equation of the 
symmetrical axis is x = 0 


(O The coordinate of the vertex of the curve is (0, 0) and the maximum value of the function = 0 


First Completes the following: 
@ тһе linear function given by the rule y= 2 x - 1 is represented graphically by a straight line 
intersecting the y-axis at the point .... 


The linear function given by the rule y = 3 x + 6 is represented graphically by a straight line 
intersecting the x - axis at the point sss 


@ Ifthe point (a, 3) is located on the straight line which represents Ihe (unclion Г: R > R 
where fix) = 4 x - 5 then a equals |... 


Second: @ li i: К, mention the degree of f then find (2), 1 (0), TCÊ) when: 


Bws #бу=з-2х  @їгбд=2-4 
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@ Represent grapically the following linear functions and find the points of intersection of the —À 
straight line by the two coordinale axes: 

d (x) - 2 Шо) = -T-x ЧӘ йху=2х +1 

i =3 × -1 Ш) бх) =-2 «13‏ 8 » - 2 - ون لهذا 


Ө Represent graphically each of the following functions and from the drawing deduce the 
coordinale of lhe vertex of the curve, and the equation of the symmetry axis and the 
minimum and the maximum value of the function. 

@ fix) = x2 - 2 where x قاع‎ 3| E ix) = ين‎ 2) where x &l- 1,5 
IB جيرج + ع يمع‎ wherexE l-4, 2] رمع لتنا‎ =2 - xê where xe [-3, 3] 


There are many free computer programs lo draw the curves and salve Ihe equations. IL is 
2" available on the worldwide web, such as the free program (GeoGebra) its url is: 
http:/www.geogebra.org, the program supports Arabic language. 


By using the program, represent graphically each of the following functions: 
@ко=?х+1 @о=5-з 
[p [ i 


@ A Pavement company gels paid 100.000 pounds (fixed fee) then 30 pounds for each meter. If X 
(the length of the paved road in meters) and Y is (the total cost that the company recieves). 


eA 


= 
Figure (1) Figure (2) Figure (3) Figure (4) Figure (5) 
^ First: The figure thal represents the relation between x and y is the figure number .... 


7% Second: Which of the following relations represents the previous infrmation: 
Ay-30x В y = зох + 100000 С y-100000x-30 1D) y = 3000000 x 


Third; Write an essay about the great efforts of our country to improve and pave the roads to be 


faster and safer. Discuss what you should follow such obeying traffic laws and keeping the roads 
clean and sale. 


ыл 


@ ҥх={0,1,4,7),Ү (1,3, 5, 6), Ris a relation from X to Y where a R b means: 
ва +b < б» for each of a € X, b €Y, write R and represent it by an arrow diagram and by 


cartesian diagram. Is R a function? Tell the reason. 
@ Represent graphically each of the following functions: 
d fw=3x-1 @ fw=-2x 
©) fix =x? -3where ةداع«‎ 31 ш) fG)-1-3x xt whore x اداع‎ 4] 


@ While Karim was reading a БооК, he found that after 3 hours 50 pages remained, and after 
6 hours, 20 pages remained. If the relation between time (0 and the number of pages (b) is 
a linear relation. 
Ay Represent graphically the relation between t and b then tind the algebraic relation 
between the two variables. 
IB] What is the time that should be taken to finish the book? 


19 What are the number of pages remaining when Karim began to read? 


Ө The opposite figure : Represents the curve of the function f. where: 
T(x) = ]ا ,تددم‎ о = 4 unils 
Find: 
|) The value of m. 
|B) The coordinates of b and c 


ЖЭ The area of the triangle with vertices a , b and C. 
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Unit 2: Ratio, proportion, Direct 
Variation and Inverse Variation 


>> you Know 2 D " 
The weight of a human body оп the surface of the’ 
moon equals + of the weight on the surface of Earth. 
Imagine you аге going to а! trip on the meon What 

Nw your жеар! be? ABS : 


А5... 


What you'll learn 


Жс Ratio. 
Yr Properties of ratio. 


Key Terms 


yr Antecedent. 

$r Consequent. 

Yr The two terms of the 
ratio, 


We have learned in the previous phases the subject of ratio and 
that ratio is: à Comparison between two quantaties. 


Jor example: |f there аге 4 boys and 3 girls 
so the ratio between the number of boys 


to the number of girls can be written as 4 
4 


3 
real numbers 


to 3 or 4 Generally, if a and b are two 


Then, the ratio between the two numbers a and b 


Can be writlen as a lo b or a:b or Û. 


a will be called an antecedant and b is consequent and a and b 
together are the two terms oí ratio, 


Complete and answer the questions: 
Ө 3s the ratio changed if cach of its two terms is multiplied in a 
fixed amount not equalling to zero? 


а? 
=. 


Ө is the ratio changed if you add a real number to each of ils wo 


terms? 
go ths 
X ` aes 


Qi =: каз, = 5 forthe values of a and b? 
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Find the number which if added to the two terms of ratio 7 : 11 it will be 2:3 


d 
} Consider the number is x. 
d 
"NF 
| ا‎ 2 ı.3 (+7) =2 +11) 
١ 11 8 
) 4S3x-2122x422 te ox 2х=22-@1] 
d 
) 
j axa 
d 
3 се. 


Tind the positive number which if we add its square to each of the two terms of ratio 5 : 11 it becomes 


@ Two integer numbers, the ratio between them is 3 : 7 and if subtracted 5 from each term, 
the ratio between each of them becomes 1 : 3. Find the two numbers? 


Ө Wo integer numbers, the ratio between them is 2:3, if you add to the first 7 and substract 
from the second 12, the ratio between them becomes 3 : 3, find the lwo numbers? 


Ө Find the number that if subtracted thrice of it from each of the two terms of ratio 22. 


Я 2 
the ratio becomes >. 


@ Find the number which if its square is added to cach of the мо terms of the ratio 7:11 it 
becomes 4:5. 
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What you'll learn 


Proportion‏ جاو 

ty Properties of 
proportion. 

3k Continued properties 


Key Terms. 


Proportian 

First proportional 
Second proportional 
Third proportional 
Fourth proportional 
Fstremes. 

Means 


3F xf f f f f f 


Hf = then it's said that a, b, c and d are in proportion. 


Ifa, b, c and d are in proportion, then IR == 
Definition: 


‘The proportion is the equality of two 
ratios or more. 


vom й 
In ratio р =— 
VU 


So, م‎ is called the first proportional, b is called the second proportional, 
c is called the third proportional, and d is called the fourth proportional. 


a and d are called extremes, b and c are called means 
The proporties of proportion 
first: ifp =— then: 

@2-me , b=md where mer’ 


Ө ad=be (product of the extremes equals product of the means) 


B- 


Check the previous properties by giving numerical examples of 


your own 
Second: Il; ad = be then: =. 
в b 
rei 


Check the proporties in the following numeric example: 


You know that: 4 ¥ 8 —2 «16 


P 
16 


d... >= 
then: 7 = 
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If = 0 find the value of the ratio: 


Tr 


Consider x = 2m, y = 3m (where m constant # zero) 
رويد‎ amam ют 3 
бу-х. br3m- 2m lém 4 


Divide the numerator and denominator on y, then substitute for the value of Я 


х 
2 2 
Say +2 з= тж? 


Тһе expression = ——,— = ——.—— ——* Complete = 


Find the fourth proportional for the numbers 4, 12, 16 


ler the fourth proportional to be x 


\ غت‎ 
43 x 
“Axx = 12 x16 [product of the extremes = product of the means] 
ex =-Е- — дв The fourth proportional = 48 


E 
Find the number that if added to the numbers 3, 5, 8 and 12 it becomes proportional . 


Consider the number is xie. 3 +х, 54x 8+x, 12 + x are in proportional 


3k _ 8+« 

3 2 (5 + x) (8 +) = (3 +x) (12 + х) 
54x 12-x 

2.40 + 13x + ×2 = 36 + 15x 4x2 = 15x- 132-40-6 

2х =4 їжа, 
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Ө л) Find the second proportional of the numbers 2, 


а) Find the third proportional of the numbers 8, б, -..... m 


Ө ıt = F find the value of 7a+9b:4a+2b 
* 
aen 


Third: p= sop My m, m, 


ami кше кеш! 


= опе of the ratios 
bm, +d туту. 


b e 5 С 1 ЈА 
чу = ү multiply the first two terms of the first ratio by 2. multiply the 


two terms of the second ratio by -5 and multiplying Ihe two terms of the third ratio by 3, then 


+% — — one of these ratios 


i.e: 2a - 5b 4 3c = опе of these ratios 


1 " 25 3-2 ab-2d 
Ifa, b, c and. Ч аге proportional quantities, fhen prove Hiat ; x = 
7 lf a,b, c and d are proprotional quantities np 


Multiply the first two means by five and the second means by 3, then the sum of antecedents 
and the sum of consequents = опе of these ratios . 
E 
EM 
Multiply the two terms of ratio by 3 and the second by -2 then the sum of antecendents : the 
sum of consequents = one of these ratios . 


= one of these ratios a) 


За-2с 


опе of these ratios (2) 


3b 


ake ы O Ww зем 
же пааша ый (Q.E.D) 
ETEN 3b-24 За +3с ЗЬ - 3d 


from (1), (2). 


e. 
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a e 
Consider ъ = -y = m where m is a constant expression 


a-bm ,c-dm and substitute in both sides. 


-b 
Second: = فكع = نج‎ 


Hint Consider + =т=т where m is а constant expression # zero and complete or in any 
other way. 


Continued proportional 


2, 6, 18 are three numbers. Compare between the proportions E m 
Ө is there a relation between (6)? and the product of 2 х 18? 


Ө If you replace the number 6 with (-6) is there a relation between (-6)* and the product of 
2x 18? 


The quantities a, b and с are said to be in continued proportional if: 


a 


$ =“ ais called the first proportional, b is called the middle proportional, 
and cis called the third proportional, where : b? = ac or b = + sc 


— Ås 9 


{ Find the middle proportional between 3, 27 


(em 
The middle proportional = 4¥ 127 = +9 
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a+b 


Ib is a middle proportional between a and с, prove that: — ——- —— 


Bee 
b is middle proportional between a and c ie. а,Ь, C in continued proportional 
b 
Consider = льет 


а=рт=стх тесті 


2 ы E 
Big. К”. ee 
beet Cmte 
Sm? (mH) 
ый (0 
my 
a emt 
RHS- Wr d (2) 


Poe a 
From (1), (2) we get = 
[m 


9-20 3+4 


b, cand d are in continued proportional . Prove that = °=_‏ ها 
b-3c ET‏ 


Hint tt а = ® = © =m 


^ad 
then ¢-dm,b-dm?,a—dm complete 
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Ө ҥа:ь:с=5:7:3 and a +b = 27.6 tlen find the value of a, b and с 


Ө Ifx, y, z and Care proportional quantities then prove that : 


Gy у لجرو مد‎ оху 


Ө Ha, b, cand d are four real proportional quantities. 
then prove that: 


FE e 
Ш Yo wear == 


aly bt et 


2b?-3a? 


and are d in continued proportional, then prove that: 


are 


Б‏ مهم 


0 wag й 
а ee bd 
„гш rum WU o s 


Ө ҥ: 5a, 6b, 7c and 8d are positive quantities їп continued proportional . 


Prove that: 3 sa 
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First: Direct variation. 


А car moves at a uniform velocity (V) 15 m/sec. If 
the covered distance (d) in meter in a time (t) рег | 


b 


** Direct variation 

Inverse variation‏ جلو 
Difference between‏ 
direct variation and‏ 


second to give the relation: d = v t 


inverse variation. t 1 2 3 4 
d 15 30 45 60 
Key Terms (A) Represent the relation between d and t graphically. 
iU В} Does the graphical representation pass through the origin poir 
arialion 


Н 
Direct variation pum 


Inverse variation 


ж 


©) Find سك‎ їп cach case, what do you notice? 
We notice from the above : 


equals a constant expression which is 13‏ لك 


Direct Variation and Inverse Variation 


nt 


d= 15 папа is said to be directly due to 
n and written symbolically d ec n. 


ИЕ ЕБ" ШИШЕГЕ 
7 

“| 
i 


Definition: 
y issaid to be varies directly with x and is written as y oc x and written 


у =m x (where m constant + 0). If the variable x takes the two values 


x,, x, and the variable y lakes the two variables y,, y, respectively , 
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From the previous, we conclude: 
@ The previous relation is a linear relation between x and y and the two variables x and y, 


and is represented by a straight line passing through the origin point. 


Ө iy scx lheny= mx 
and if y = mxthenyecx. 


„аа 


Wy ocx then y= 14 when x= 42, then find 


first: the relation between x and y second: find the value of y when x = 60 
Firsts.) y oc X eysmx (where m constant s 0) 


subtitute for the values of x and y in the relation 


zn M о у n 
^14-242xm “m= qa = 4 the relation is: y 
Second: when x» = 60 у= 1-х 60=20 
8 95 К Yi ч = к 
notice :You can find the relation yl = to find the value of y in the second 
Л 


requirement 


Second: Inverse variation 
If the area of the rectangle m and one of both dimensions x and the other dimension y, then: 


A) Write the relation between m, x and y. 


в} If the arca of the rectangle is constant and cqual ta 30 cm? complete the following 
table: 


©) Find x y in cach case . What do you notice? 


From the previous , we notice that: 
xy=30 бегу= Ê де. y inversely changes with Y and Written symbolically у се -== 


a 
T 
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Similiarly: xX 


х inverserly changes with Y and Written symbolically x oc —— 


y is said to be changed inversely with x and written y oct ifxy=m 
(where m constant # 0) 


and if the variable x takes the two values xj, ху accordingly, the variable y 


x 
takes the two values y}, y, respectively: 7 == 
a 1 


From the previous, we conclude that : 
@ The previous relation is not a linear relation between the two variables x and y and is not 


represented by a straight line . 
m 
Ө i y inversely changes with x then: y - — (where m constant 0) 


and ity =" then عم ير‎ Û. 


lfy oe and y = 3 when x 2 2 
nd the relation between x and y. second: find the value of y when x = 1.5. 


- Solution) 
ее 


substitute for the two values of х and y in the relation 


E (where m constant. #0) 


2Sm-2x3-5 


2 the relation is : 
П 
when x= 1.5 در‎ 
Note: you can find the value of y from the relation لك‎ = 22. 
اللا‎ х 


OD 
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Siro: which of the following tables represents the direct variation and which represents 


the inverse variation and which does not represent the direct variation or inverse variation 
while mentioning the reason in each case: 


x y X X x у х Y 
3 20 2 9 5 4 3 6 
15 12 4 18 10 18 zz S 
4 15 12 54. 15 2f -18 1 
6 10 16 72 25 45 8 2 


Connecting with Physi 


: Ifthe relation between velocity (v) in (m/sec) and time t (sec) 
لا‎ 9.81 
First: determine the kind of variation between v and L. 


Second: A) Find the values of v when t = 2 seconds , t= 4 seconds 


В) Find the value of t when v = 24.5 m/sec 


v directly changes with t. 


Second: Aj whent- 2 then у= 9.8 x2 = 19.6 m/s 
whent-4 then v = 9.8 x 4 = 39.2 mis 


в) When V = 24.5 then 24.5=9.8xt - 


ТА, диш 
Connecting with Geometry: If the height of a right constant cylinder (constant volume) is (h) 


varies inversely as the square of its radius length г. If the (h) is = 27 cm, when the radius = 
10.5 em, Find (h) when г = 15.75 ст. 
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= 2.5 seconds. 


(Where m constant #0) 
v = 27 when r= 10.5 


1 


27 عدم د‎ тот =27х(10:5)° a) 
(105) 

Substitute г у=д7 (10,5 x йот (1) 

when r = 15.75 cm у= 27 x (10.5) х =12em 


Use the calculator to find the last step as follows: 


27 165 > 10,75 xt = 


First: choose the correct answers from the given answers: 


Ө The graphical form represents the direct variation between x and y is: 


Y 


il Pe E. | Я‏ 4“ ,+ م 
ў Ў 5 А‏ 
ё E аз E‏ 
Ө rhe relation represents the direct variation between the two variables x and y which is:‏ 
d xy-5 B)y-x-3 07-4‏ 


У 


j 


Ө at y varies inversely with x, and x =3 when y 


then the constant proportional equals: 


723 
لها‎ = E Be 


Second: (Mental Math): From the data of the following table, answer the following questions: 


E] 


x 2 4 6 
y 6 3 2 
A Show the kind of variation between y and x J] Find the constant proportion 
9 Find the value of y when x = 
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If the total cost of a trip is (y), some of it is constant (a), and the other is directly 
proportional with the number of participants (x) then choose the correct answer : 

4 у-ах ق‎ = i 

g y-a +5 im constant # 0) W y=a+mx — (mconstant 2 0) 

If y ee x and y = 40 when x = 14, then find x when y = 80. 

A car moves with a uniform velocity where the distance varies directly with time. If the 
car covers 150 km in 6 hours, find the distance covered by that car in 10 hours? 


If the weight of a body on the moon (W) is directly proportional with its weight on the 
ground (R) if the body weights 84 kg on the ground and its weight on the moon is 14 kg. 
What will be its weight on the moon if its weight on the ground is 144 kg? 


If y changes inversely with x and y = 2 when x = 4. Then find the value of y when x = 16 
If y ec x prove that у? +x? осу? - x? 


lí a, b, c, and d are їп a continued proportional, then prove that: 


3 22+30 оа? + 3b? 
4 За-44 اوو‎ abs 
х y * x+y + By + 
11 2 mec “с Hien prove that pipe =—_—_—. 


за - 6b 

Connecting with Geometry: x, у, х are three proportional sides in a triangle and x + y = 15 cm, 
y+2=22.5 cm find x : y. 

Life application: Through the interest of the Egyptian authorities with the villages, a hudget of 
1.85 x 10" pounds was set for one of the villages to build a school, a medical unit and a youth 
center, Ifthe costs of the school is = of the cost of the medical unit and the cost ofthe medical 
unit is > of the costs of the youth center, what is the cost af cach of them? 


Life application: If the needed hours ta fulfill а work (0 is proportionaly inverse with the 
number of workers (x) who do the work, If 6 workers fullfiled the work in four hours, what 


is the time needed for 8 workers to [ullfil this work? 
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© (Mental Math) From the data in the following table answer the 
following questions : 


y Show and tell the reason why the variation between x and y is an inverse variation. 


Write the constant of variation Write the relation between x and y‏ زيل 


3 
^ ш) Find the value of y when x= 45 E] Find the value of x when y = 12 
6 If the rate of success in one of the governrates of the third preporatory is 83% and the 


rate of success for boys is 79% and the rate of success of girls is 89%. Find the rate of 
success between the number of boys to the number of girls in this governrate . 


atb bec 
Ө " =E ACHA mon prove ав Atb+E шу, 
3 6 5 a 


Ө If y=a-9and yee anda = 18 when x = ; then find the relation between y and 


x, ер deduce the value of y when x = 1. 


NUS NBN: 
Ө If 72 =, hen prove that y oz. 


Ө iy! -14x y + 49 = 0 then prove that y عه‎ 


Ө Connecting with Astronomy: If a weight of a body on Earth (R) directly changes with its 


weight оп the moon (W), if R, = 182 kg, W, = 35 kg, then find W, and R, = 312 kg. 


@ Connecting with Physics: If the speed of expression v of water to pass through a hose 
nuzzle inversely changes with the square of the hose nuzzle radius length r and 


у= 5 ст /ѕ when г = 3 cm. Find z when r = 2.5 cm. 
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Statistics 


Ice Cream stores produce different kinds of ice cream. The 
manager conducted a survey on the favorite ice cream the 
consumers prefer. 


Statistics helps you select the sample representing the 
consumers. 


m 


The method of collecting data is considered one of the most 


important phases thal statistical research mainly depends on. 
What you'll learn Collecting data in such scientific methods will lead to get accurate 
outcomes when doing opcrations of statistical inferrence and proper 
decision making. 


жс Resources of collecting т 
@ What are the resources of collecting data? 


ж Methods of collecting Ө How is the method of collecting data identified? 
ан Resources of collecting data 


Ж How to select à sample 3 E 
Ж Types af samples @ Primary resources (Field resources): 

These are he resources which we originally get dala through 
interviewing or questionaires (survey). This type is distinguished 
by accuracy, However, it needs time and efforts beside it is highly 


expensive to conduct such a type. 

@ Secondary resources (historical resources): 
Key terms We can get our data from authorities and 
agancies formally work such as central agency for 


* MM жир mobilization and statistics , internet and media This 
Fe Secondary resources type is a good type of resources such that it saves 


Fr Method of mass time and money. 

population > : 
ж ا‎ The method of collecting data 

iased choice с method of collecting data is determined according to the aim 
de Biased ch The method of collecting data is determined according to the ait 
ўс Random choice and the size of the statistical society under study. 


sample 
عاو‎ Random sample 
A Layer sample 


For example: The students of a school 
represent à statistical society whose value 
is the student . 


First : Method of mass population: 

IL means to collect the data related to the 
phenomenon of the statistical society, It's 
used to include all the society such as the 
population. This type is including all the values 
and it's unbiased in addition the outcomes are so accurate. 
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The disadvantages of such a method are ; it needs long time and great efforts. Further more, 
it costs much money. 


Second: Mehods of samples: 
It mainly depends upon selecting a sample from the statistical society that it represents. 
We conduct reseaches on the sample. The outcomes we gel are generalized on the whole suciely. 
Advantages of using methods of samples. 
Ө Ii saves time, efforts and money. 
Ө The only way to collect data about gigantic societies (like fish. 
@ The only method to study some limited societies such as: 
A) Check the patient blood by getting a sample 
(checking the whole blood leads to death). 
لل‎ Check the production of a factory producting electric lamps to 


determine the validity of the lamp. 
(Know for how long the lamp can he used before getting hurnedi. 


Some of the disadvantages of the sample methods are : the outcomes of such type are not 
accurate ifthe selected sample doesn't represent all the society well in such a case the sample 
is called biased. 
How we select samples and the conditions must be found in getting a 
sample: 
First: the biased selction (samples are not randomly selected) 
It means that we select the sample in а way to satisfy the objectives 
of the research. This is called as the sample delibrate. For example, 
when we want to know how the students understood a lesson in 
mathematics we musl analyze the ошсоте of the test by considering, 
the outcomes of a group of students studied the same topic without 
the ather students this is not а random selection. 


Second: Random seclecion (random samples) 
It means to select a sample such that the chance of getting any value from the society is 
equal. 


Of the most important types of the random samples : 
@ Simple random sample: 


Is the simplest type of samples and it can be get from the homogeneous socities where 
their selection is related to the size and number of units in the society. 


A) If the size of the society 
When we choose 5 students of a 40-student class, then we can prepare 
а card for each student on which their names or numbers are written, 
where all the cards are identical, put them back again in the box and. 
draw a card from the box randomly and return the ball back again. 
Repeat this experiment till you get the sample needed. 
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B) If the size of the society is big: 
suppose we want to select the sample (5 students) from all the students 
whose numbers 800. The process of selection will be difficult to be done. 
So, we number the students from 1 to 800, then use the calculator or excel 
program lo give 10 random digits in the field from 0.000 10 0.999 and lake 
out the decimal point to make the ficld from zero ta 999 you сап take out the 


decimal digits which are more than 800 as follows: 


Repeat pressing on а the appearence of numbers will be successive. 


@ 5 digits unrepreated are enough to give the digits of the sample for the students. 
Layer random sample: 

When the socicty needed to be examined is heterogeneous or made up of qualitative sets that 
are clifferenct in characteristics, the society is divided into homogeneous sets according to the 
characteristics forming it. Each set is called a layer and the researcher selects a random sample 
which each layer is represenled according 10 ils size in the society, such as a sample is called 
the layer sample . 

For example: when we want to study àn educational level of a society of 
400 persons where the ratio of males to females is 3:2 and we want to 
select a sample of 50 persons, we must select 30 persons from the male 


layer and 20 persons from the female layer randomly. 


8 0 

Ena 

Ө Compare between the mass population and samples showing the advantages and 
disadvantages . 


© The adminstration of a hotel wanted to conduct a survey to 300 customers on the service 
level produced. Every customer got a digit from 201 to 500. 10% of them were selected 
as а random sample to question them about the survice level. Determine using the 
calculator the digits of the marked customers in this sample. 


© Ata faculty, there are 4000 university students in the first grade, 3000 in the second 
grade, 2000 in the third grade and 1000 in the fourth grade if we want to draw a layer 
sample of 500 students, where each layer is represented in this sample according to the 
size. Calculate the number of students in each layer in the sample. 
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Dispersion 


You have previously learned the central tondancy (mean - domain 
- mode} and you used them to calculate a set of data to identity one 
value describing the trend of these data in centeralization around 
this value, 


What you'll learn 


x Dispersions 


If the weekly wages in pounds of two sets (Range standard 


of workers A and B in a factory are as follows: deviation) 
Set A: 170, 180, 180, 230, 240 
Set B: 50, 180, 180, 190, 400 
@ Find the mean to the wages of the Iwo sels A and B. 
Ө Compare the wages of the wo sels A and B. What do you deduce? 
Key term 


Central tendency‏ عاو 


yr Mean 
3k Dispersion 
3 Range 
then: г Standard deviation 
А 170 — 180—180 + 230 +240 
the mean of wages for set А = xp аат 
= 1000 = LE 200 
5 


The mean of wages of set p = T+ ممه معدم‎ 


= 1000 - LE 200 
5 
Compare the wages of the two sets A and B to find : 
@ The mean of wages for set A =the mean of wages of set В 
=LE200 


Ө The median of wages = the mode wage = LE 180 for each 
set A and B 
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We notice that : = 

(1) The wages of the two sets аго different but both have the same measures of central tendency. 
(2) The wages of set A are close so the values are included between 170 and 240 paunds where 
the wages of set B are divergent so the values are included between 50 and 400 pounds. 


Ге. The wages of set B is more divergent than the wages of set A. 
5o When we compare lwo sels, we must consider (ће dispersion of the values of both sets and 


being divergent from each other . 


Dispersion: m any set 7 values Seins divergent or the differences 
between its values. The dispersion is small if the difference between the 
values are little whereas th dispersion is great if the difference between the 
values are very big (if the difference between the values are great). When 

the dispersion is zero, then all the values are equal. 

i.e. the dispersion is a measure that express how much the sets are homogenous 


From the previous, we deduce: 
To compare two sets ої data or more, we must have a measure to the central tendency and 


another for dispersion for each set. 


Dispersions measurements 


@ Range: (the simplest measure of dispersions) 
It is the diference between the greatest value and the smallest value in the set. 
Compare the two sets above : 
First set: 51, 53, 55, 57, 58, 60 
Second set : 42, 45, 47, 49, 52,92 
We find thal the range of the first sel = 60-51 = 
the range of the second set = 92 - 42 


-50 


$o the second set is more divergent than the first set 

Notice that : 

(1) The range is the simplest and easiest method of measuring dispersion. 

(2) The range is influenced greatly by the outlier. it is clear that the values of the second set 
disparses in a range of 50 when we remove the last value (92) from and the range 


-52.42- 4 jii 5 
= 52 - 42 = 10 Or of the previous range - 
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(3) Since the range doesn't influence Бу any value in the set except the greatest and smallest 


values, it doesn't give a clear picture to the dispersion of the set. 


@ Standard deviation : 


15 the commonest measure of dispersions and the most accurate (under certain conditions) 
which is the positive square root to the average of squares deviations of values fram the 


E 


where O denotes to: (sigma) to tell the standard deviation to the society of data. 


mean. 
kes 


Standard deviation o 


“x (x Bar) denotes the mean of the values of society. 
n denotes the number of values , 
E denotes addition. 
First : calculating the standard deviation to a set of data: 


gm 
\ Calculate the standard deviation for the values : 12, 13, 16, 18, 21 


То calculate the standard deviation , form the 
table opposite rhe mean of a set of values x X-X (x - X}? 
‘Total of these values. 


Their numbers 


29 ب‎ 
mI 


12 The standard deviation o = | ie xj 


2. The standard deviation с = 2} 
d 
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Second: Calculating the standard deviation to a frequency distribution : 
For any frequency distribution : 


the standard deviation с = 


where : x represents the value or the center of the set , 


k represents the frequency of the value or the set 


Xxk 


kis the total of frequency » x isthe mean = 


- Хк 
n» 


The following are the frequency distribution for a number of defective units which found in 


100 boxes of manufactured units : 


Find the standard deviation lo the defective units . 
Consider the number of defetive units (x) and the number of the corresponding boxes (К) 
to calculate the standard deviation to the defective units form the following table : 


The mean x 
= Denk sy 
аб Yk 7473 


| 
The standard variation © 


Find the standard deviation for the numbers of goals. 
- 
^ МЭ 


The following frequency distribulion shows the marks of 40 students in an exam: 


Find the standard deviation for this distribution. 
@ Find the centers of sets x 


Ihen: The center of the first sel = 


48 


The center of the second set = =6 


and then recard them in the third column. 


(8) Multiply the centers of sets » its corresponding frequenci 
Xxk 
2k 


@ Find the deviation of the center of each set (x) from the mean i.e. find (x x) 


i.e. x X k and record in 


the fourth column. Then find the mean x = 


@ Find squares of deviations of the center of cach set from the mean: c (x = X)* 


@ Find the product of the square deviation of rhe center of each set from the mean X 


frequency of this set; Le. (x = X) x k 


© Calculate the standard deviation о = 
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Sets | Frequency (k) | Centeroísets Q) xxk x-x (х-х? (к Xk 
| il 4 


0- 2 2 4 -10.6 112.36 224.72 
4- 5 | 6 30 -6.6 43.56 217.80 
8- 8 | 10 80 -2.6 6.76 54.08 
12- 15 14 210 14 1.96 29.40 
16-20 10 18 180 5.4 29.16 291.60 
Sets 40 504 817.6 


.52 marks 


A eae 


You can use the calculator | Fx-82E5. Fx-83ES, -х-85Е5, f x-300ts, Fx-350E5] to check 


the standard deviation. 


siat INARI 
First: State the calculator on statistical ШЙ TEE gp osos a . 
x 2 X FREQ 
system to enter data е т 
: : 1 
Second: Calculate the standard deviation to — 3— Е 
the frequency distribution (Example 2) z в 3 
в пй шй e gw 
звада 8 5 3 5 تنه‎ е па E оо а 
‚ 6, 10, 14, d 
4| aal 
5| лв) 
6 


Ө Go to the initial of the second column DI ЁЗ E S Е Е ЕЗ Е ШЕ Е 00 В 


" X | PREQ 
(FREQ) and enter the coresponding a al a 
frequency for each set 2, 5, 8, 15, 10 Я 18| 30 


@ Recall sum (standard deviation) ЕШШ ШЕ) Bon 5 5 
X |rREQ 
then 6 = 4.521 euet oo 
um E 
@ Go back to the original system and e 
imam 


switch off the calculator. 


e. 


ath 


eparator 3 GPS for printing 


Notice that: 


(1) The standard deviation is affected Бу the deviations of all the values and its value is 
affected by the outlier. 

(2) The standard deviation has the same measuring units of the original data , so it is used to 
compare the dispersion of sets which have the same measuring units when the mean is 


equal in the mean . The set which contains more standard deviation is more dispersion. 


The two frequency tables represent the marks of students of two classes A and B in 


third prepartory in an exam: 


@ Represent both distribution using the frequency polygon in one figure. 

Ө Find the mean and standard deviation for both frequency distributions. 

Ө Which class is more homogeneous in getting marks? 
د‎ 2) a O 


@ Calculate the standard deviation for the next data: 
g 16, 32, 5, 20,27 W 72, 53, 61, 70,59 


@ 15, 212, -9, 27, -6 زقلا‎ 22, 20, 20, 20, 18 
Ө If the standard deviation of a set of data = zero, what do you infer? 


Ө The following frequency distribution shows the number of childern of some families in a 
new city: 


Nun 


Calculate the mean and standard deviation to the number of children. 
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@ The following frequency distribution shows the weights of 200 students in a school: 


Find: 4) the mean of students weights. 


їй The standard deviation of students weights. 


` 


@ ‘Tel! the proper method for collecting the data in each of the following: 

AJ Check the quality of wheat before buying. 

3j. Check the salt degree of seawater. 

©) Check the validity of gas pipes before distribution. 
ө There is a need to draw a layer sample to represent all the layers according to their sizes 
of a total 40000 values divided into three layers as follows: 


If the number of values in the first layer is 240, calculate the size of the whole sample. 
Ө Calculate the mean and standard deviation to the following data: 

23, 12, 17, 13, 15, 16, 8, 9, 37, 10. 
Ө The following frequency distribution shows the ages of 10 students: 


Calculate the standard deviation 10 ages in years. 


Ө The following distribution table shows the amount of gasoline a set of cars consumes: 


Find the standard deviation to the number of kilometers per litre. 
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Фу Use the computer to calculate the standard deviation. 


First: (Start) then (programs) (Excel) the following screen appears: 


“= Enter data of example (1) 
in the range (A3, A7) as 
shown 

-&- From (inser) select 

function (fx) then enter 


= From the square of searching ^ 
for data, select the function 
STDEVP then enter 


EES 


(= Notice that the standard 
deviation to the society 
of data = 3.286335 is the 
same as the result in the 
previous example which 
the calculator is used 


^7 то calculate the standard deviation to the 
society of data , determine the range of 
the veriable (A3, A7) then enter 


ut 


@ Use the method of samples to select а random sample from your 
classmates of 10 values. Measure their heights in centimeters and find 
the average height of your classmates . 


Comapre your results and your classmates, Explain your answer. 


@ The table opposite shows the temperature in some cities. 


City Мах 


A Calculate the mean and standard deviation to Ismailin 25 11 
the maximum temperature. Sea, 26 12 
عمد‎ 24 10 


„HÎ Calculate the mean and the standard deviation lo enn 34 5 


the minimum temperature . ba 22 7 
(You can follow the daily weather reports and calculate Bre 26 16 
Ihe standard deviation and add i to your portfolio) 2# 27 15 


Rafah 


Ө Explain briefly the simple random sample explaining how it can be selected. 
Ө Calculate the mean and the standard deviation for the following data: 


a 65, 61, 70, 64, 70, 76, 70 8i 39, 85, 46, 91, 88, 50, 77 


Which set is more homogeneoust 


@ Calculate the mean and the standard deviation for the following frequency distribution: 
Frequency EOE i RR RR ee) 
Ө 200 employees were surveyed about their favorite food during break lime. Every one was 


given a digit numbered from 1 to 200 then a sample represent s 10% was selected to be 
interviewed about their favorite food : 


А) Hot drinks BÎ light meals ШӘ soft drinks 


Determine using your calculator the digits of target employees in this sample. 
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иша: Trigonometry 


Trigonometry is a angles in degrees, min- 
utes and seconds, Abou 


Alryhan Albyrony had 


branch of mathematics 

that concerned with study- 
ing relationships among sides settled a table for tangents of 
and angles of triangles. Ancient angles , Al tousi had deduced 
Egyptians were the first to apply that the cosinese of the angles are 
the rules of trigonometry in con- in proportion with the legs oppo- 


site. West 


structing their immortal pyramids jon learned about 


and temples as well as applying what Arab and Muslims wrate 


in astronomy and in calculat- through translating the Arab 


ing geographical distances. astronomy books by the 


Further more Babylonians German Scientist Yohan 


had also measured the Muller 


Abou Alrayhan Albyrony 


Was а great scientist bor i 


Algorithm in 473 and died 


1048 AD 


N 


The main trigonometrical ratios of the 


acute angle 


Use the right angled triangle a, b and c shown in the figure opposite , 


Complete using one of these symbols (> or «or =) №. 


D Fai @ ii مراص‎ © > m G^ A) then AB ...... BC 
Ratios of the acute 


angle in the tight angled ae acy 
triangle. © АС @ BC 
ө”. э 
AC ТАС вс 
AB же Ав? (BCP в 
RU Le 1 © (ABP 4 С 
Key Terms мє ж (ACR ace 


# Circular measure 
¥ Sine angle Circular measure of the angles 
te Cosine angle 


We studied that the product 
Jr Tangent angle 


of the accummlative angles 
around a point equals 360" 
if you divide the angles 
into four equal quadrants 


then a quadrant includes 90° 


(right angle}; and a degree is 
the circular measuring unit. 


Similarly, parts of a degree are as follows: 
degree = 60 minutes , minule = 60 seconds 
35 degrees , 24 minutes ,42 seconds written 


as the follows : 35°, 24" ,42" you can convert minutes and 


seconds into parts of the degree in one of the following two ways: 
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24 
E d 04 , and convert 42° first inta minutes then into 


^ ocean 
OF = ue 00116667 


then the sum is 35° 24° 4 


735404 + 0.0116667 = 35,4116667° 


Second: Use the calculator as follows = 


The sum is: 354116667*equals 35 El 2: > 


Similarly, convert the fractions of degree into minutes and seconds. 
Farexample:54. 36" You can convert into degrees, minutes and seconds 
by using the following keys: 


The sum is : 34° 21° 36" ЕЛЕЧЕ 06 


Ө write each of the following angles in degrees: 

a 76° 16> ليل‎ 45 XY 567^ 4 85* “ود‎ в“ JJ 65° 26° 43^ 
@ write each of the following angles in degrees, minutes and seconds. 

Ap 345° В) 7808* g 5618* Jy 83.246" 


The main trigonometrical ratios of the acute angles: 
А 


The figure opposite: 


The triangle ABC represents the right angled triangle at B where A and С 
are two complementary acute angles, the side opposite angle C is called 


leg opposite, the side adjacent to angle C is called adjacent and the side 


opposite lo the right angle is called hypotenuse. В adjacent 


We will know the trigonometrical ratios of the acute angles as the following : 
@ Sine angle: is denoted by the symbol GD. 

Ө Cosine angle: is denoted by the symbol EY . 

Ө Tangential angle: is denoted by the symbol Ef . 
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Ё 
Eh й 4 ә 


mE = 
hypotenuse 

tds. ие 
NEUE 

Tam =- WaR 
adjacent 


‘Solution - 


^j S ABC is a right angled triangle at С 


ТА С=5 ст 


5 


в) SinA- 3$, CosA= 


The right side = sin А cos B + cos A sin B.‏ الها 


Wy عفدب کم کر کد‎ Ж dot 


15 n n n ш ^"19 19 


169 
25 


Ш 1 +r? احم‎ + (2P =| + = 


E 


c ند‎ eae 
ABC is a triangle in which АВ = AC =10 ст, BC = 12 em, drawn AD. L BC , AD П BC - (DI 
First: find the value of sin (CAD) , cos (CAD) , tan (CAD) 


Second: Prove that: Aj sin? C іп C= 1 
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SHA C= (A BY - (BCP 
.. (ACP = (137 - (12)? = (13 + 12) (13 - 12) 25 


=1 


F 
ABC is a right angled triangle at C, A В = 13 cm, B C = 12 em. 
® Find the length AC 
للق‎ Find each of the following: sin A, cos A, tan A, sin B, cos B, tan B. 
‘© Prove that :sin A cos B + соз A sin B= 1 
لله‎ Find: 1 + lan A 
"m lan A= Ê , sin B= D. гсозВ = 2 » lan B= 


sin В + cosC 1‏ للق 
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Ө In the figure opposite : Complete 
60:22 d cos X= 
Bax. ш) cos 
@ лү =... لها‎ sinY - 


3 


x 4 7 


Ө I the ratio between two measures of complementary angles as a ratio of 3 : 5, find the 
value af each one by circular measure . 


Ө ٠١ the ratio between two measures of supplementary angles as a ratio 3 : 5, find the value 


of each one by circular measure. 


Ө I the ratio between the measures of the triangle as a ratio. 3 : 4 : 7 find the circular 
measure for each angle. 

Ө ^ B Cis a right angle triangle in B, A B = 8 cm, B C= 15 cm. Write what each trignometric 
ratios equal ta the following: sin C , cos A , cos C, lan C . 

Ө ABC is a right angled triangle in B, i2 A B = v3 AC, 


find the main trigonometrical of the angle C 


Ө In figure opposite : & " 
АВ C isa triangle, m (ZA) = 90", AC = 15 cm, AB = 20 cm p No, 
Prove that : cos C cos B - sin C sin B = zero 
B t 
e XY Z is right angled triangle at Y, where XY = 5 cm, ХА = 13 ст 
Find the value of : Aj tan X + tan Z d) cosX cosZ - sinX cosZ 


©) sin X cos Z + cos X sin Z 


a right angles! triangle at Z where XZ = 7 cm, XY = 25 cm. 


© XY Zit 


Find the value of each of the following : 


W tanx x tanY w Sin Х + sin^ Y 
@ ^BCDisanisosceles trapezoid AD // BC , AD =4 em, AB = 5 cm where 
Stan كا‎ cas C 
Prove that: 3 > 
sin © + يم‎ B 
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What you'll learn. 


ok Finding the 
trigonometric 
ratios of angles 


tr (30*,45°,60°) 


Key Terms 
ck Trigonometric ratios 
علو‎ Special angles 
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The main trigonometrical ratios of some 
angles 


@ In the figure opposite : 
A B C isan a equilateral triangle of side length 2L, is and AD L B C 


Complete: 


@тув= 


Ө »cs^m-. 
Ө вр-... 


Ө نا‎ 0:Ав:АЮ-. 


andAD-... у) 


From the previous, we notice that : 


the triangle A B C is 30° , 60° and the ratio between the lengths of the 
triangle sides аге BD : AB: AD = 1:2 : УЗ So you can find the basic 


lrigonomelric ratios of Ihe angles 30° , 60° as follows: 


sin 30° = р =— and cos 30° = AE = zZ 
tan 30" = BP Я 
sin 60° ee P 
cos 60° = 52 ے‎ and tan 60° AD уз gj 1 D 
? BD 


Complete: sin 30° = cos 


.", tan 30° =— ,cos 30° = sin . 
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Ө In the figure opposite: 
ABC is an isosceles triangle and a right angled Iriangle at C. The length of each leg is L. 


Complete: A 

@ ZN =... = 

Ө ow EA ue АДАШ SIE م‎ 

Ө Ас:вс:Ав= 5 
7. (АВ)? B L € 


From the previous, we notice that: 
ABC is a triangle in which m (^ A) = m C^ B) = 45° and the ratio between the lengths of its sides are 
AC: BC:AB=1:1:¥2 So you can find the trigonometrical ratios of the angle 45^ as follows: 

535 


5 єй 
sin 45° = = = and cos45 = -——,tn4y == =1 
y» " S eiae 


АВ ya АВ 


You can put the previous trigonometrical ratios in the following table: 


Remarks: 
@ From the previous, we find that : (Sine) any angle equals (cosine) the supplementary 
angle af this angle and vice versa . 


for example: sin 30° = cos 60", cus 30° = sin 60° and sin 457 = cos 43°, 


sin 


Ө For any angle A: tan A= 


«<А 


2021-2022 


AJ cos 60^ sin 30° - sin 60" tan 60" + cos 2 30° в 


4) The expression = cos 60° sin 30° - sin 60* tan 60° 4 cos? 30° 


sin 60 * tan 60° = sin 30* 


cos? 60 eco 10 tan? 4s لوا‎ 
18) The expression = = 
13 


sin 60 tan 60° - sin 30° ovr ia 
2 3 


Ө Find the value of the following : А 1 
| cas’ 60° + cos 30° + tan’ 45° 


Prove that: 
A sin? 30° = 5 соз * 60° - tan ^ 45° 


tan? 60* - tan? 30° = (1 + tan 60" fan 307) + cos? 30*‏ للق 
we)‏ ”سم 


Ө Find the following trigonometrical ratios : 


f. 


| sings’,  cos5Y 28 — ,tan 64^ 37 49“ 


Roundig the sum to the nearest four decimal numbers . 


—> ЕВ: - зїп 43° = 06820 
Start 


| — © >: 52 0- cos 53°28 = 0,5953 
y 


Start. 


—» 0p: 0: 007-07 - Tan 64° 37 49" = 9 
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Finding the angle given its trigonometrical ratio 
You learned that if you have a given angle, you can find ils trigonometrical ratios. 


For example: If the measure of an angle is 30" then sin 30° 


and similarly, if the angle measure is 33°, then 


sin 33° =0.544639035 
GBD 33 - 0544639035 


Now. we want to identify the angle given its trigonometerical ratio. 
for example: lf cos С = 0.544639035 find Ihe value of C . 


Use the calculator as follows : 


LN E ED 0544639035 = go 
A, 
^ AD 


Ө Find m (^ Erin each of the following : 
sin E=0.6 p cos Е = 0,6217 B lan E= 1,0823 


pum 


"Vo sin E= 06 ^o mo/E-36 52° 127 
51" 33° 35^ 


i V cos E= 06217 n 


V tan E= 1,0823 s. miZ 47 13° 48° 
ө Connecting with Geometry: АВС is ап isosceles triangle in which AB = АС = 8 cm. 


and BC = 12 ст. 


Find : First: m (ZB) 
Second: The area of the surface of the triangle to the 


nearest two decimal numbers. 


Draw АП L BC 


| 
77 The triangle ABC is an isosceles triangle. 
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Using the calculator + 
os اك‎ EZ 
e miZ B) =41" 24° 35° (Q.E.D 1) 

To find the surface area of the triangle : find AD (From Phythegoran's theorem) 
TU (ADP = (АВ)? - (BD)? 
Г. (AD! = 64 - 36 =28 


`2 The area of the triangle ABC 


Another solution for the second part: 


ve An IE AD 
x sin B= “sin B= 
“AD =8 sin (41* 24355) @ 


1 8 
The area of the triangle ABC = = x BC XAD substitute from @ in this relation 
ıı The area of the triangle ABC = * 12 %8 sin (41* 24° 354) = 34 75em?- 


Use the calculator as follows : 
start 


— EES: E: E + E + E ee 


Complete the following : 


@ isin X= | where X is an acute angle then m (ZX) 


x 1 
Ө isin = =7 where X is an acute angle then m (2X) =. 
Ө sin 60° + cos 30° - Tan 60" =. 
Ө itan (X + 10) = VT where X . IS an acute angle then m (2X) = 


Ө Iftan 2 X - v3. where X is an acute angle then m G^X) =... 
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@ Find the value of the following : 
sin 45° cos 45° + sin 30° cos 60° - cos? 30° 


@ Prove that : 
للق‎ cos 60° = 2 cos? 307-1 
в tan? 60° 


Ө Finax 


4X = cos? 30"tan? 30° tan? 45° 


= tan? 45° = cos? 60° + sin 260° + 2 sin 30° 


Ө Find angle E , where E is an acute angle 
sin E= sin 60" cos 30" - cos 60" sin 30" 


Ө Connecting with Geometry-in the figure opposite: 


ABCD is a rectangle in which AB = 15 cm and AC = 25 em . 
Find : First: т ACH) 


Second : The surface arca of the rectangle ABCD . 


© Connecting with Geometry : in the figure opposite: 


Бы‏ بيده 


A D 
ABCD is a parallelogram of surface area 96 emê , BE : EC 1 
Au ل‎ ue and АЕ = ёст 
Find: First: The length of ap Second: mlz B) B Е [а 
Third: The length of AB to the nearest decimal number (Use more than one way) 
@ connecting with Geometry: in the figure opposite : pe " 
ABCD is an isoceles trapezoid in which 
АВ =AD= ОС = 5 стапа ВС = 11em. 
Find: First m (2 В) апа m(Z А) 
AR s = Е 11 ст c 


Second: The area أن‎ the isosceles trapezoid ABCD. 
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A trapezoid shaped piece of land ABCD in which AD // BC, m(/B) = 90°, AD = 20 meters 


BC = 35 meters and DC = 25meters А 20m D 
ЕЛР.: a) Find the length of AB . 


4p .عام‎ 


B 35m € 
©) If the land owner made a circular shaped fountain inside it; What is the ۴ 


largest possible area for the fountain? lind the area of the remaining part Е 


of the land, (n= 3,14) 


@ Prove each of the following equalities : 


sin 60° = 2 sin 30° cos 30° W nous‏ لق 

1 = tan 30" 

Ө Without using the calculator find the value of X (where X is an acute angle) satisfies each of: 
لفن‎ tan X = 4 cos 60° sin 30° (a) 2 sin X = sin 30° cos 60° ١ cos 30° sin 60° 


Ө Авс ап isosceles triangle in which AB = AC = 12,6 em and т) = 84° 24. 
Find the length of BC to the nearest decimal number. 
@ ABCD is a trapezoid in which AD ИВС, п В) = 90°, IL AB = 3 cm, AD = 6 cm and 


1 
ВС = 10 ст, prove that: cos (DCB) - tan (ACB) = FT 


@ A ladder AB of length 6 meters, its upper edge A lies on a vertical wall and its other edge 
В on a horizontal floor. If C is the projection of point А on the surface of the floor and its 


angle of slope on the surface of the floor was 60°, then find the length of АС . 
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Coordinate geometry 


The Radar is used for identifying the range, height, 
direction and velocity of moving objects like airplanes 
and ships. 


The radar tower receives the reflected waves. The 
radar screens can determine the coordinates of the 
target's location (airplane-ship- ....). 


You represented the ordered pair on the coordinate plane. 
Now can you find the distance between the pairs of the following, 
points? 


AG, 0), B(A, 
sc Finding the distance @^. вс, о) 


between two points Ө CO, -3) 000, -1) 
by using the distance © М (3,2 N (7, 5) 


rule. 


From the previous, we notice that 

Ө The two points A (3, 0), B C1, O) ае 
both located on x - axis, so: 
AB=|-1-3|=|-4] 


Key terms 
SoA B = 4 unit length - 
# Coordinate plane » 
X нант Ө The two points C (0, -3), D (0, -1) аге 
* Distance between twa both located in the y - axis, so; 
points. cD- |3-tn| 
23412 [2] 


C D =2 unit length . 
Ө he two point M û, 2), N (7, 3) сап | 
be represented graphically as in the 
following figure apposite. To find 
The length of MN we find; 
MK=|7-3|=4 unit length; 
NK-|52|-3 unitlength. 
AMKNis right angle at K 
S (M NP = (M KË + KN Ë 


(Pythagoren theory) 
(MNP ترمد‎ 2F (LM)? =9=16 
(M NP = 25 SOMNIIS unit length 
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In general : 
IM (х. ур), N (xs; уз are lwo points on the coordinate plane 
then: KM = JOB - O A 

= 5-х] 
KN - |N B-KB[ = |у yi] 
А МКМ is a right angle in К (pythagoean theory) 
UM NE = (K MP + (K N}? 


Л. MN = у P9 Ge 
س‎ l UůN 


The distance between two points (x yl, (куз) = б + لحو‎ 


The distance between two points = عمسو‎ difference in the x- axis | square differance in y - avis 


Remark: " 
In the figure opposite the distance of a point M (ҳу, уу) fom the origin 


point O (0, 0) , OM e 


FA, B, Cand D are four given. points in the perpendicular coordinate 


plane, mention the conditions which make those points vertices. for each of the following 
geometrical shapes: 


Paralleogram Rectangle rhombus. Square 
© 8 © 8 © Ө ~ 


^7 А.Э 


@ ABCD is a quadrilateral where, А (2, 4), В 1-3, 0), CC7, 5) and Di-2, 9). Prove that ABCD is а 


square. 
E 


AB 2 aA vey =y FF AF بع‎ 


rame 


E 


y 
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=". Figure A B C D whether a square ar arhombus 
1o prove that the figure ^ B C D is a square, find the lengths. 
of the two diagonal AC, BD 

Парвар 240951 


HOP Lu -G* узу 
AC=B D=V and the sides ofthe figure A B C D is equal in length 
~. Figure A B C 


is a square. 


Prove that the triangle of the vertices A (1, 4), B (- 1, -2), € (2, -3) is a right angle. 
Find its surface area. 


(А B)? = (1 - 1)? + (2 - 42 = 4 + 30-0 
(BO)? = [2-1 + 1-3 1-2) P =9+1=10 
(А С) = 2-1 ثرو - جم‎ = 1+ 49 = 50 


(А BP + (B C? = 40 + 10 = 50, (A С = 50. 
САС = СА BP + (BO 


"MZ В) = 90" (‘The converse to the pytheogeran theary) 


SMIAABC =} AB x BE = T хут хут + x 2/1 x VIT = 10 square units 


Ө Prove that the points ^ (3, -1), B (- 4, 6) and C (2, -2), are located in circle whose center is 
the point M (-1, 2), , then find the circumference of the circle. 


E 


AMY fae p-eup تقال‎ + OF ET 


GPP La 


BHADE = (GREG د‎ yar =5 


= A, B and с are located in a circle whose center is M. 
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Prove that the points: А (4, 3), BC, 1) and C (5, -3 ) are collinear. 
Complete : 


OAL _‏ أو ويم 


ВС=у GID a, 


APE __‏ عم 


Eo Ee or E = 
VA BH АС 


7^. The points A, B and C are collinear, 


First: Complete the following : 
@ The distance between the point 3, 4) and the point of origin equals ......... 


Ө The distance between the two points ) 5, 0), (0, 12) equals... 


Ө the distance between two points (15, 0), (6, 0) equals... 
Ө The radius length of the circle of center (7, 4) passing through the point (3, 1) equals ......... 


Ө I the distance between two points (a, 0), (0, 1) is unit length, then a =. 


Second: Choose the correct answer from the given answers : 
@ The points (0, 0), (6, 0), (0, 8) : 
{аў form an obtuse triangle BJ form an acute triangle 


©) form a right triangle. له‎ are collinear. 


Ө A circle its center is the origin point and radius length 2 units. Which of the following 
points belongs to the circle? 


@ 0,2) ші C20 
© WD ©) 02,1) 
Ө Show which of the following sets of points arc colliner : 
ap 1,4), B,-2), C3, 16) 08) (7, 0), C3,-3, (22, 9) 
© 1,-4), (1,0), (0;-2) لها‎ Є1,-4), (1, б), (0,-2) 
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Third: Answer the following questions. 
@ Find the value of a in cach of following cases : 
لقا‎ Ii the distance between the two points (a, 7), (-2, 3) equals 5 
لش‎ If the distance between the two points (a, 7), (3 a -1, -5) equals 13 
Ө i£ Avs, 3), B B, 2), C15, T) and A B = B C then find the value of x. 
Ө Ii the distance of the point (x, 5) from the point (6, 1) equals 2V5, then find the value of x. 
@ Tell the kind of each of the following triangles with respect to ils angles : 
М) AG, 10), B (8, 5), C (5, 2) @ Ап, -1), B Q, 1, CC3, 2) 
O AG, WBA TEND 
Ө State the kind of triangle whose vertices are the points A (- 2, 4), В (3, - 1), C (4, 5) with 
respect Lo its sides , 
Prove that the triangle whose vertices A (5, -5), B ¢ 1, 7), € (15, 13) is right angle in В, 
then find its area, 
o ABCD isa quadrilateral, where points A (5, 3), B (6, -2), C (1, -1), D (0, 4). Prove thal ABCD is 
a rhumbus, then find its area. 
@ Prove that the points A (2, 5), B (3, 3), C4, 2) are non collinear, and if D (-9, 4) Prove 
that the figure A B C D is a parallelogram. . 
@ In the figure opposite : 
للق‎ Find the coordinate points which represent the location of Ahmed's house, Saids! house 
and the parking lot . 
The distance of Ahmed's house from the school . 
The distance of Said's house from the school. 


eet 


Which is closer ta school : Ahmed's house or 
Said's house, 

Are the two ways of AB, BC perpendcular ? 
Give the reason. 


е 
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The Two Coordinates of the 
midpoint segment 


LLL S ey 


On a perpendicular coordinate plane, find. the two coordinates of 
the midpoint on C straight segment АВ: 
First : A (2, 6) and B (6, 6) 

Second : A (-2, - 5) and B(-2,,- 1), 
Third : A (1, 2) and B (5, 6) 


First: The line segement, which its end are 


the two paints (2, 6), B (6, 6), is parallel to 


the x-axes and the two coordinate of the 


point of its midpoint C (4, 6) 


Second : The straight segment with the 
two ends A (-2, -5), B 1-2, -1) is parallel to 


the y-coordinate. The two coordinates of 


its midpoints C are (-2, -3) . 


Third : In the figure opposite : 
Consider that the С is the midpoint 
of the straight segment with the 
two ends А(1, 2), В (5, 6) from 
the drawing, we find that the two 


coordinates of C are (3, 4). 


rece 2, AS eca a 


What you'll learn 


Tinding the two‏ عاو 
coordinates of the‏ 
midpoint of a straight‏ 
segment .‏ 


Key terms 


Жс The two ends ol the line 
segment 

Jr The two coordinates of 
the midpoint of a straight 
segment. 
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In general. you can duduce the law of the coordinate of the midpoint of 
a straight segment as follows. 

IFA (ху, y), B (Xa, Yo), M (x, y) where M in the midpoint 
of AB that д BEM, A M DA are cogruent 

we find: that A D = ME 


Vx =% X 


ve BX =X, 4X 


Similarly: M D = BE y- y; =y- Y 

ولاه ولا 

2 2узу| +үз ys Lm 

м ч, Yet Ya, 
1 


Example : Ii C is the midpoint of AB and A @, - 7), B (- 5, - 3) 


Thé the coordinates afrhidanint SEXE are Ê 


Calculate the coordinates of point C the midpoint of A В in the following cases : 
@ Ae. 1, 86,0) ©9 8.7, Bes» 
@ AB, 6), ва, 6 ^c, e Beo 


E 
= 
@ Itc (6, -4 isthe midpoint of AT where: A (5, -3) then find the coordinates of a point В. 


Consider that B (х,у), A (5, -3), and the midpoint of AB is the point C (6 - 4) 


„Л =ч tE 


wk 


В (7, -5) 
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Ө ^вс Disa parallorogram, A (3, 2), B (4, -5), C (0- 3) - Find the two coordinates of the 
point at which the two diagonals intersect. Then find the coordinates of point D. 
‘The figure A В C D а parallelogram , M is the intersection point of its diagonal. 
consider D (x, , yi? 


= M is the mid of AC 


2. The coordinates of the point D are راع‎ 4) 


First : Complete 
А) lithe point of the origin is the midpoint of a straight segment A B , where A (5, -2) then the 
coordinates of the point B are 
لقن‎ HAB=BC=CD,A(1, 3), C (5, 1) where A, B, С, and D are collinear Find : 


First : the coordinates of the point B аге (.... ) 


Second : Ihe coordinates of the point D аге 
lë AD is Ihe median in A A B C, Mis the midpoint of AD 
Where A (0, 8), 8 )3, 2), C (- 3, 6) Find : 

First : The coordinates of the point D are ...ا‎ 


Second : The coordinates of (he point M are (. 
Verily by determining the coordinates of the points. 
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Second: 


Ө fi Cin the midpoint of AB , then find x, у, in each of the following cases: 


АЎ А (1, 5) BG, 7) Cx y) 
dp م‎ (3, у) Bi9,1D Сх, 3) 
© A^ (x, -6) В (9, -11) С(3, у 
р) Ax, 3) Bio, у) Ся, 6) 


Ө VAC, - 6), B (9, 2), then find. the coordinates of the points which divide AB into 
four equal parts in length. 


Ө Prove that the points A (6, 0), B (2, -4), C (4, 2) are the vertices of the right angled 
triangled at B, then find the coordinates of the point D that make the figure A B C D 


a reciangle . 
Ө ‘the points A (3, 2), B (4, -3), C -1, 23, D (-2, 3) are vertices of the rhombus. Find: : 


A) The coordinates of the the point where the two diagonals intersect the two diagonals . 


B) The area of the rhombus A B C D. 


Ө Prove that the points А, (-3, 0), B (3, 4) and C (1, =6) are the vertices of an isosceles 


triangle of vertex A, then find the length of the drawn straight segment from A perpendicular on 
BC. 


@ WA CT, -1), B 2, 3), C (6, 0) and D (3, -4) are four points in perpendicular coordinates plane. 


Prove that AC and BD bisect each other, then identify the type of the figure. 


@ Prove that the points А (5, 3), B (3, -2), C (-2, =4) are the vertices of the obtuse triangle 
at B, then find the coordinates of the point D that makes the figure A B C D a rhombus, 


and find its surface area, 


@ ABC Disa parallelogram where , А (3, 4), B 2, -1), C (4, -3) : Find the coordinates 


of D Take Ee AD where AE=2 AD . What are the coordinates of the point E? 
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The slope of the straight line 


You know that the slope of the straight line passing through two 
yar У 
e 


points (x, гу), (x3 , уз) equals 


E. 
Rune ped What you'l learn 
Find the slope of the straight line passing through each pair of the 

following ordered pairs : The relation between 
First: (3, 1), (4, 2) Second: (4, 0), (2, 2) the slope of wo parallel 
Third: (1, 3), (2, 3) Fourth: (2, -1), (2, 3) straight lines. 


The relation between‏ جلو 
the slope of two‏ 
perpendicular, straight.‏ 


What do you notice? 
From the previous, you can draw the straight lines passing 
through the previous pairs of points in the perpendicular 


lines. 
coordinate plane as in the following figure: 
First: Second: Thi 
Key terms 
te А Positive measure of 
1 the angle 
= PEY = ЕЕЕ 7 2 
E Я А xr А negative measure of 
The positive and the negative the angle 
measure of the angle : Ж The slope of the straight 
Anangleis positive when it is formed by a counter line } 
anticlockwise rotation and it is negative when ve Twa parallel straight 
it is formed by a clockwise rotation. lines 
From the previous figures, we deduce that: # Two perpendicular 


straight lines. 


E smaller than zero 
1 ШС zen equal ta zero 
4 لخدي‎ (unidentified) righi unidentified 
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Slope of the straight line is the tangent of the posi 
with the positive direction to x axis. 

i.e slope of a straight line = tan E, where E is the positive angle that the straight line makes 
with the positive direction of the x axis. 


'e angle which the straight line makes 


=> 


=” 


И Ө Find the slope of the straight line which makes an angle of a measure 56° 127 487 in the 
) 


positive direction to the x-axes. 
Find the measure of the positive angle that the straight line makes to the x ~ axis if m 


1 —1.4865 (where m is the slope) . 


| @ munt cem Tan 56° 127 48" = 1494334405 

| <<, 0: ©: 009 
i ^TanE-14865 < mi/^E -56'4 13" 
| & [^ ~ = © 


@ Find the slope of the straight line that makes a positive angle in the positive direction of to 
the x - axis, its measure: 
w 30" uj 45" © 607 


@ Using the calculator, find the measure of the positive angle made by the straight line of 


slope (т) in the positive direction of x-axis in the following cases : 


A m-03673 لق‎ m-10246 € m-3.1648 
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The relation between the slope of the two parallel straight lines. 
voted aua) 1 
The figure opposite: Represents two parallel straight lines با‎ 


with two slpoes m,, ms, making two positive angles of‏ يا 
measures E}, E, in the positive direction of the x-axcs.‏ 


Complete the following : 
@ тт (2 E) = m (4 Ej) because 


Тап E, .. „Tan E, ту. 
] 2 1 


from the previous, we deduce that : 


‚ту 


AE 1, // 15 then т, 
Le.: If two lines are parallel, then their slopes are equal and vice versa . 
Thus If m, =m, then L, # La 


m. 


i.e; If two lines have equal slopes, then the two lines are parallel. 


MEL 


@ Prove that the straight line passing through two points (-3, -2), (4, 5) is parallel to the 


ghi line that makes with the positive direction to Ihe x-axes an angle of 45 ° measure 


The slope of the first straight line (mj) 


Ihe slope of the second straight line (m, 
| 7. The two straight lines are parallel. 


@ Represent graphically the points A (2, 3), B (6, 2) 
C (-2, -2) and D i- 2, 1), in the coordinate plane then 
prove that ihe figure A B € D is Irapezoid . 
| From the drawing, we find that : AD // BC 
To prove that anaclytically. we tind the slope of each of 


both: AD, BC- 


2021-2022 


The slope of AD (Letitbe my) 
РЕ; Xd a 


m=z 


(Let it be M2) 
WES E on ب‎ AD/ABC 
па my =m, “AD WBC 
z^. The figure A B C D is a trapezoid unles the points A, В, C, D are collinear... (1) 


7 The slope of AB = 222 =-1- the slope of CD = = „е. (unknown) 
zi 
7. The two straight lines are nat parallel... 


From (1), (2) 7. The figure A B C D is a trapezoid . 


ست 


@ Prove that the straight line passsing through the two points (2, 3), (0, 0) is parallel to the 


straight line passing through the two points (- 1, 4), (1, 7). 
Ө Prove that the straight line passing through the two points (2, -1), (6, 3) is parallel to the 
straight line that makes an angle its of 45° measure wilh the positive direction to the x-axis. 
@ If the straight line CAT 7 the y-axis where A (x, 7), B (3, 5) , then find the value of x. 


Ө ithe straight line GP / the x-axis where C (4, 2), D € 5,y) then find the value of y. 


The relation between the slope of the two perpendicular straight 
lines. 


The figure opposite: represents the two straight lines 
Ly, يا‎ which their two slopes are m,, m, where لبا‎ La. 
Find the relation between  E,/ J) 


Then complete the following table : 


From the previous table, we deduce that : 
Tan E, «Tan J, =-1 петух my = -1 
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I laren mere ines т slopes m,, m,, where m,, m, € R” 


WL, L L, then m; x m, =-1 
i. e: The product of multiplying the slopes of the two perpendicular 
straight, lines = -1 and vice versa, if m, x m, = -1 , then L, LL 

i. е: If the product of multiplying the slopes of two straights lines 


then the two straight lines аге perpendiculars. 


pee) 


@ Provethar the straight line passing through the two points (4, 3 3), (5, 22 is perpendicular 
on the straight line that makes with the positive direction to the x-axes to an angle of 30" 


measure. 


2 m =Tan 30' 


7. The two straight line are perpendicular . 


Ө fa triangle with vertices yit, 2x B, 5), Z C5, A) is right angle at y then find the value of A. 


I 


я E 7 0 3 = А-2 
Find the slope of ^,^ thus m, = xa = 3 , find the slope of thus m,= = 
"V Axy zisa right angle at y ^mm, = -1 

A- . Ua 


2-8% 


4422-3 Е 


Find the slope of the perpendicular straight line оп the straight line through the two points 


(3, -2), (5, 1). 
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First : Complete the following 
@ Ii AB 4 CD and the slope of “AB = 5 then the slope of CD equals 
@ Ii SB 1 CD and the slope of AB = then the solpe of ED equals... 


@ The slope of straight line which is parallel to the straight line passing through the two 
points (2, 3), C2, 3) equals ... 


Ө Ifthe straight line AB is parallel to x-axis, where A (8, 3), B (2, K) then K = 
Ө it the straight line CD is parallel to the y-axis where C (M, 4), D (-5, 7) then M equals 
Ө ^ B C is a right angled triangle in B ‚А (1, 4), B (-1, -2) then the slope of BÊ equals... 


Ө it the straight, line passing throught the two points (A, 0), (0, 3) and the straight line that 
makes a triangle its measure is 30' with the positive direction to the x-axes are perpendicular 
then А 


Second : 
Prove that the straight line passing through thetwo points A (73,4), C (- 3, - 2015 perpendicular 
on the straight line passing throught the two points B (1, 2), D (- 3, 2). 

Ө тА )- 1, - 0, B 2, 3), C (6, 0) prove that the traingle A B C is right angled triangle in B. 

Ө li the straight line L} passes the two points (3, 1), (2, K) and the straight line Ly makes with 
the positive direction to the x-axes a triangle ils measure is 45* , then find К. if the two 
straightline Ly, La : 
A) Parallel B) Perpendicular 

Ө If the points (0, 1), (A, 3), (2, 5) are located on one straight line. Then find the value of A. 


Ө Prove that the points А (- 1, 1), B (0, 5), C (4, 2), D (5, 6) are the vertices of the 
parallelogram. 


Ө Prove by using the slope that the points A (- 1, 3), В (5, 1), € (6, 4}, D (0, 6) are the vertices 
of the rectangle . 

Ө inthe figure drawn: __ __ 
ABC Dis trapezoid, AB у CD, 
A (9,-2), В (3, 2), C (х -х), 

D (4, -3), Find the coordinates of the point C. E в 
© Prove that the points А (4, 3), B (7, 0), C (1, -2) are vertices af the triangle, and if the point 
of D (1, 2) then prove that the figure A B C D is trapezoid and find the ratio between 

AD,BC. 
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and its у - intercept 


You learned the linear relation between two variables x , y, it is : 


Ax +B y+ C= Û where A, B (each of both) #0 What you'll learn 


senter icall a straight line . 
Is representer graphically by a straight line Sc binding еседо 


af the straight line with 


M, k 
- ү. | given the slope and the 
£f. intersected part from 
Represent the relation : (ће y = axis. 


! x -2y+ 4 = 0 graphically . 
From the graphical figure, calculate: 


Жс Finding the equation 
of the straight line 
given its slope and its 
intercept. 


А) The slope of the straight line . 

Æ) The lenght of the vertical part 
included between the origin point 
and the intesection point of the straight line with y - axis. 


€— 


١ Solution to make the drawing easier, select the intersection point of the 

2 axes: as follows : Key terms 

у=0 “xt4=0 

Ax (4,0) salisfies the relation. 4 Equation of straight 
| х=0 <- -2y+ 4-0 Tine. 
١ > dye (0,2) satisfies the relation # Slope of a straight 
\ From the drawing we find that the slope of the straight line line. 
\ (m) > 0 ..... (why?) thus, m s —— ¥ y- intercept, 


The distance between the 2 points o and B are called the y - intercept . 
intercept and is equal to 2 unit lenght and is denoted by the 


symbol ib), 
The previous equation is written as: у = m x +b 
thus, 2y = x + 4 and by dividing both sides by 2 


MyseQix-2 

We notice in this form that: 

The slope the straight line (m) which is the coefficient of x equals 
1 

results we got the previous drawing . 


Nee 
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and the lenght of y- intercept b = 2 and these are the same 


a e A a‏ سے 


The equation of the straight line with respect to its slope (m) and the y - intercept (b). 
Isyomx+b where m c R 
Notice that : The equation of the straight line is written: ax + һу + c = zero, b 0 

In the fromula: y = m x + b as the following : 


ах + hy + c= zero thus by = ax - c 


and it is in the formula: y = m x +€ 
а = Coetficient x 


Where m = 
Where Coefficient y 


Where c is the lenght of the y - intercept . 


{5 Find the slope of the straight line Зх + 4 y- 5 = zero in two different methods 
posi find the lenght of the y intercept . 


5 -— equation of the straight line in the formula of ax + by + دع‎ 0, b x 0 


г. The slope of the straight line ==> <. The slope of the straight line = 7 


or: it is written in the formula of y = mx + ع‎ 


nd ys 3x45 z 


5 
Fog Ш 
4 1 


7. The slope of the straight line = 7 7. The length of y - intercept = 


4 


Е Find the equation of the straight line passing through the point (1,2) and perpendicular on 
the straight line passing Ihrough the two points A (2, -3), В (5, -4} . 


Eoi 


7 The slope of the straight line passing through the two points a, b = 


thus, the slope of the straight line is perpendicular on = 3 
=, The equation of the straight line is written in the formula: y= 3x = c 


2 The straight line passes through the point (1, 2) so, it satisfies the equation . 
2223x24c 


c=2-6=4 
7. The equation of the ee ا‎ E is written in this formula : y= 3x -4 
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@ WAC 3, 4, B (5, - 0, С (3, 5) find the equation of the straight Tine passing through the 
vertex A and bisecting BC- 
The midpoint of BC = 


7. The slope of the n sli line = 


= pins 2) 


ysmxec 
"The RMA 3, 4) passes through the straight line, so it satisfies Ihe equation: 
42x 3C جه‎ € 


^. The equation of the straight line is written as in the formulaiy= > Er = and by the 


multyipling two sides in 7 
^ Ty =-2x422 i. e the equation is : 2x + 7y-22 = 0 


У; 


@ In the figure opposite, find the following : 
А) The slope of the straighl line (т). 
a) The length of the y - intercept (c). 
©) The equation of the straight line with given m and с. 
D The length of the x intercept. 


ТЕ) The area of the identified triangle by the x - y receprocal, 
i 


Ө ify = m x+ b represents the equation of straight line with its given slope and the y- intercept. 
then complete the following : 
д) The equation of the straight line, when m = 1, c = 3 is in the form of ........ 
083 The equation of the straight line, when m 2-2, c = 1 is in Lhe form of عت‎ 
© The equation of the straight line m = 3, c = 


Ө Find the slope of the siraigh! line and the lenglh of Ihe y - intercept in each of the following : 
D 2x-3y-6-0 d) Ox +4y-10-0 84i =1 


, is in the form of . 


@ Find the equation of the straight line in the following cases: 


A: When its slope is 2 and intersects a positive part from the y-axis that is equals 7 units. 


student's oole- first term e. 


2021-2022 


— 


В} When its slope is equal to slope of the straight line m. =} and intersects а part from ће negative direction 3 
с} Passes by the two points (2, -1), (1, 1). 


BJ The equation of the straight line where m = Zero, с = Zero . 


Ө Draw the straight line in each of the following: 


Aj Its slope equals 2 and intersects a positive part of the y - axis that is equal to one 
2 
unit, 
аы Its slope equals 2 and intersects a negative parl of the y -axis equals 3 units. 


=) Cuts from the two positive parts of the x - y axes two parts, both lenght are 2 , 3 of the 
units respectively. 


Ө The following table represents linear relation: Шш у. 
a) Find the equation of the straight line. Сую 353 & 
الف‎ Find the length of the intersected part from the y - axis. 
©) Find the value of A. 

Ө In the figure opposite : The relation between distance the 


car covers is d in (kilometers), and time the car covers in is 


tin hour, 
А) The distance traveled in 90 minutes. 
в} The time which in the car traveled 150 kilometers, 


с) The velocity of the car. 


Ө The figure opposite represents the distance traveled 
(D) in kilometers and the time (T) in minutes of the 
two objects А and B. 
“al 1ГА, B move at the same time? 
“в! After how many minutes did A, B intersect? 
©) What is the velocity of A? 


gl Write the equation. of the straight line that 
represents the relation between the distance and the 
velocity to the movement of the object В? 
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@ In the figure opposite : 
The point C in the midpoint of AB 
where С (4, 3). 


First : Complete the following = 
AOA =... unit length 
OB =... unit length 
Second : Match between A and В: 
al Slope of AB 
в Slope of OC 
اك‎ Slope of OA 
LENS 
a» Slope of ОВ 
wi Slopeot OB x 
oa 
Slope of OA 


Third: Find the coordinates af the points A , В and O then find the equation of AB , and 
the equation أن‎ CÓ . F 


Four : Find the length of cach of СА, GB, A 
со 
Fifth: Prove in more then or way that C is 

the center of the circle passing through 


10 т 
the points А, О and B. om 
Ө A caw is tied to a point O with rope of 4.8 meters 
length. If the area is O А B planted with clove. 2 ы 


Calculate the area of the cultivated land with clover جڪ ڪڪ‎ 
in which the cow cannot eal, ما‎ the nearest meter, 
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Ө The figure opposite : In the figure opposite a particle moves > 
with a constant speed (у) where the distance (d) is measured 
hy meter and time (1) by second. Find the following: 


A) The distance at the beginning of moving. 

iB} The velocity of the particle- Е 

©) The equation of the straight line which represented the 
movement of the particle. 

р} The traveled dislance after 4 seconds from the beginning 
of the movement . 

саў The time in which the particle covers in distance of 3. 5 
meters from the beginning of the movement. 


@ Choose the correct answer irom the given answers : 
® The slope of the straight line whose equation is 2x - 3y - 6 = 0 


دلق ;3 LE‏ 6- لها 

@ Mi the two straight lines 3x - 4y - 3 = 0 and ky + 4x- В = 0 are both perpendicular then k equals: 
قشل‎ 4 3 G3 Bia 

(S) Ki the two straight lines x + y = 5 and kx + 2y = 0 are both parallel, then K equals : 
@ 2 3j Әт CE 

@) The area of the traingle in square unit, identified by straight lines 3 x- 4 y = 12, x= 0, 
y = 0 equals: 
we de Br @ т> 


“AB Îsa straight line passes through the two points (2, 5) and (5, 2) which of the following 
points € AH 
A (1, 6) 48 (02, 3) «3 0, 0) BB, -4) 
© IFA (3, 5), قا‎ )2, -1( and C {х,у} then the coordinates of the point C. That makes the triangle A B C a right 
angle triangle al B is: 
a (6, -1) B (-4, 5) SG, -2) لها‎ (8, -2) 
Ө AG, -6), B (3, 7) and C (1, -3) Then find the equation of the straight line passes through 
point A and the midpoint of BC . EM 
@ Find The equation of the straight line perpendicular to ^ В from its midpoint C where A 
(1, 3) and В (3, 5). 
e Find Ihe equation of the straight line passing through the point (3, - 5) and parallel to the 
straight line x + 2y-720. 
Ө Find the equation of ће straight line passing through the two points (4, 2) and C2, -1). 
Then prove that it passes through the origin point. 
© Find the equation of the straight line which intersects from the x - y axes two positive parts both lengths 
are 4.and 9 respectively. = 
AB C iş a triangle where A. (1, 2), В (5, - 2), C (3, 4), D is the midpoint of AB, drawn 
DE // BC and intersects AC in E, find the equation of the straight line DE . 
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Model tests 


Model tests in algebra and statistics 


First: Choose the correct answer from the given : 
@ The point (-3, 4) lies in ......... quadrant: 
EI Ei second & third Dl ооп 


@ The positive square root of mean of the squares of deviations of values from its arithmetic 


mean is called. 


“Al The range Ml the arithmetic mean 

© The standard deviation i the made 
Ө 16 ta =4b, then a: b=... 

із @ 4з ids 8147 
[ #2, пу =9 , then nlx xy) = سس‎ 

ET iis A11 Ш 
Ө The range of the set of the values 7, 3, 6, 9 and 5 = ........ 

als لها‎ + Se Biz 
Ө у= xandy- 2 whenx = 8, then у = 3 when X= „nss... 

A16 B2 G24 Be 
Second: 
B] ҤххҮ={(2,2),(2,5).(2,7)]. Find 

First: Y. Second: Y « X 


в] Ifa, b, c and d are proportional prove that: 


Third: 


Ай MEX — 2,3, 53, Y 214, 6,8, 10] and Risa relation form X to Y where aRb means 2а — 0} 


for all a єх, b €Y. 
First: Write R and represent it by an arrow diagram. 
Second: Show that К is a function. 
в} Find the number that If we add to each terms of the ratio 7:11 it becomes 2:3. 
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Fourth: 
lal HfX=4 1, 3, 5) and К is a function on X , where R = { (a, 3), (b, 1), (1, 5)}. Find: 
First: The range of the relation. 
Second: The value of a+b. 
inj ШҮ xand y = 3 when x =2 . Find: 
First: The relation belween x, y. 
Second: The value of y when x = 1.3 
Fifth: 
“al Represent graphically the function fix) = (x-3)? , X € 10, 6] from the graph deduce the 
vertex of the curve , minimum value of the function , equation of the axis of symmetry. 
в] Calculate the arithmetic mean and the standard deviation of the set of values 8, 9, 7, 6 


First: Choose the correct answer from the given : 
@ The point (3, 4) lies in. 


and 5, 


. quadrant: 


Al first BY second КТ D fourth 
@ .. is one of the measures of the dispersions. 

Al The median Bl The arithemetic mean 

©] The srandard deviation Bl The mode 
Ө Ihe third proportation ofthe two numbers 3 and 6 is 

Шо @2 @ 1‏ لف 
then nly?) =...‏ , 6 < ود Ө "0-2. у»‏ 

LE Bio © Biz 
Ө The range of the set of the values 7, 3, 6, 9 and 5 = asss 

EE w, En Biz 
© Il xy = 7, then yo —......... 

Шх-7 Gx Bix+7‏ دلق 
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Ай |їх={2,5},Ү ={1,2},7 ={3}, Find: 


First: n (Xx 7). Second: (Y ПХ)х7. 
в] If hisa middle proporational between a and ¢ prove that: 
a-b _ b 
Re ber 


Thi 
Ай EX (13,4, 5), Y - (1,2, 3,4, 5, G] and Risa relation from X to Y where a R b means 
b =7 Foralla €x, 6 .لاع‎ 


E 
First: Write К and represent it by an arrow diagram. 
Second: Show that R is a function. 

ial ١) حهة‎ 3 b. Find the value of; 22 

Fourth: 

fx = 4x +b and (3) = 15 find the value of b.‏ إلى 

в] IY xX;y =6 when x 2 3 . Find: 

First: Ihe relation between X, Y. 


Second: The value of y when X = 5. 
Fifth: 
lal Represent graphically the function f (x) = 4 - X* , X ع‎ [-3, 3| [rom the graph deduce the 


vertex of the curve, maximum value of the function , equation of the axis of symmetry. 


al The following frequency distribution shows the number of childern of some families in a new city: 


Calculate the mean and the standard deviation to the number of children. 


Nodes ae 


First: Complete: (Mer = жу 
Merge Student's 
@ The point 15, 3) lies in ......... quadrant 
Ө ols) =X! + 8 is called а polynomail of ......... degree 
Ө The range of the set of the values 4, 14, 25, and 34 is... 
GPS for printing 
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Ө у= 2х.1пепу < 
Ө х= 2, 4, 61, then nowy 
Ө Nila. 3) =( 6, bl, епа 


Second: Choose the correct answer: 
Ф uw =7, then ya sss. 


all ü=”? ах لقلا‎ + 7 
Y 
Ө "2. 3. and X are proportional , then x = Я 
аі 818 ilis ыз 


@ ٠1245 رط‎ then з = 


2 B 
а: 5 
.. is one of the measures of the dispersions 
Al the arithemetic mean ш] The range 
ÛÎ the mode 04 The median 
Ө lin) = 5, noc =10, then AY) =... 
аід دلق‎ g2 8l: 
Ө xo then? = vans. 
PI Ш Sam م لقنا‎ 


Third: Put (/) or (X): 


@ I the relation of f - (11, 3), (2, 4), (3, 3)], then the domain of the function {1,2,3} ( 
Ө тух and y = 6 when x =3, then y= 2 when x = 4 t 
Ө liz oc x = 36 fora set oF values whose number equals 9 , then 64 | 
Ө The intersection point of the straight line f(x) = x +2 with x-axis is the point C2, 0) ( 
Ө ifix Үтеп x is called the domain ої this function ( 


Ө The arrow diagram from X to Y is a function ( 


2021-2022 Fol first term .Ө. 
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Fourth: join from Column (A) to Column (B): 


А 


@ io, DE 2,9 x (1, 4 thenx 


Straight Line Passes therough the Point 1a, 2),thena = 


© In the opposite figure the equation of the line of symmetry is x = ع‎ 


© If The Function f Which (Xi = X - 4 is represented graphically By E^ 


l 4 
9:-:—-: * 
@ lio = 5 , then f) + 165) = 
Ө The third proprational of the two numbers 4 and 9 is ........ 3 
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Mode 


| tests on. gemoetry and Trigonometry 


oe Model] —-— 


First: Choose the correct answer: 


Ө nas - ... 
ay "EE 
ist ave 


Ө IiSîn x =, X is an acute angle; then m C^ X= ~ 


LEG ® 60 
EET ЕЕ 
Ө The distance between the two points (3, 0) , (0, 4) = .. 
ial a ші 5 
£6 Bi 
Ө iX +y=5, Kx + 2y = 0 are perpendicular, than K = سس‎ 
P -2 P -i 
81 il 2 
Ө HAG, 7), вит, -1), then the mid-point AB is ... 
ial 2,3) Ш ردن‎ 
id 3,2) ial 3,4) 


Ө The equation of the sraight line which passes through the point (3. -5) and parallel to Y-axis 


æl y--5 
Bl كديع‎ 


Second: 

JA] Whithout using calculator prove that sin 60° = 2 sin 30" Cos 30" 

al Prove that the points A ( -3, -1), B ) 6, 5), СЇЗ, 3) are collinear 

Third: 

ual 1Ё4 сов 60° sin 30° = lanx. Find the value of x, then x is an acute angle, 
ag If the mid-point of AB is (6, -4) hen A (5, -3) Find the point В. 
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Fourth: 

tal IC the straight line L} passes through the points (3, D, (2, К) and the straight line يا‎ makes 
with the positive direction of the x--axis anhgle of measure 45°. Find the value of K if 
La, 

au ABC isa right angled triangle at, AC = 6em , BC = Вот find 

First: Cos A cos B - sin Asin B. 

Second: m ( / Bj. 


Fifth: 
إلى‎ Find the equation of the straight line which slope is 2 and passes through the point (1, O). 
‘al Prove that the points A(3, -1) , B {-4, 6), C (2, -2) which belong to an orthogonal certesian 


co-ordinates plane lie on the circle whose centre М{-1, 2). Find the circumference of the 


—— Mode? a 


First; Choose the correct answer; 
Ө 2 sin 30” tan oo" = 
aly ®з B. 


Ө Ihe equation of the straight line which passes through the point C2 3 and parallel to 


circle. 


X-axis Ө 22... 
Ws- Ax- a Biy و‎ 
@itcosxa¥ 3 2x 
اله‎ : avs نا‎ 


2 = 
@ A circle of ceritre at the origin point and its redius is 2 unit length which of the following 


points belongs to the circle ? 


ala) Ш pays) Sy 3:0 لد‎ о) 
Ө The perpendicular distance between the two straight lines x - 2 = 0, x + 3 = 0 equals ~... 
an Ш 5 @› Шз 
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Ө 12 , Care the slopes of two parallel straight lines then К =... 


alo Ba DES Bie 


Second: 

АЙ 14 ومع‎ Елап 30%= Cos 2 45° find mE), E is a cute angle 

ap Show the type of the triangle whose vertices A(3,3) m B (1, 5) , C1, 3) due lo its side 
lengths. 

Third: 

lal Find the equation of straight line which passes through the points (1, 3) , (-1, -3) and prove 
that it is passing through the origin point, 

ag) Ifthe point (3, 1) is the mid-point of (1, y) , (x, 3) find the point of (х, y). 

Fourth: 

Find the equation of the straight line which intercepts two axes . Two positive parts of‏ إلى 
length 1 and 4 for x and y axes respectively and find its slope‏ 

ta) ABC is a right - angled triangle at B AC = 10ст BC = Bem , prove that sin A + 1 =2 cosC +eos A 


Fifth: 

lal prove that the straight line which passes through the points (-1, 3), (2, 4) parallel to the 
straight line 3y -X- 120 

a ABCD is a trapezium ,AD // BE п B) = 90° AB = 3em , BC = бст, AD = 2cm . Find 
the length of DC and the value of Cos Z BCD 


2021-2022 


First: Put (/) or (X): ( Merge Students ) 


@ The distance between the point (9,0), (4,0) = 5 


Ө ton E = 1, then: ماس‎ Е)=45° 


Ө The straight line у= 2:1 intercepts a part of length - 1 for y - axis 


جه e‏ جه جه جه جه 
If AB 2 CD , then the slope of АВ x The slope of CD = 1 (both of AB апа CD‏ @ 


arent parallal any axes) 


1 
@ tan 60° -—— 
FE _ 
Ө Aa, 2), B (3,4), then the coordinates of the midpoint of AB is (2, 3) 


Second: Choose the correct answer form given: 


Ө Ihe distance between the point (4,3) and x - axis is... 


LE LE Dr [m 
Ө + cos 30° Tan 60° 
EE Baz ‘Go Bhia 
Qi X+y=5. kx + 2y = 0 are parallel , than 
ale dil ЕЙ 
@ ihe points (0,1), (3,0), (0, 4) s 
-AMirom a right angled triangle Bi froma acute angled triangle 
Î from an obtuse angled triangle Ph are collinear 


— و A‏ جه جه 
(Qi лв и CD andthe slope of AB =r then the slope of CD =.‏ 


2 3 2 
а а> 3 
Ө If sîn х= 1, x acute angle, then sin 2x = 
* 
1 Ei D E 
E a- B —— 
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Third: Join From column (A) to column (B): 


-a 


A 
Qe slope of the straight line which parallel to x - axis is ........ ° 
Ө Sin?30°+ Cos? 30° = = 
@ If ABCD is a rectangle А C1, 4), C (5, 4) 5 


== unit lenght 


then the length of BD. 
@ The equation of the straight line which passes through vie. 
origin point and its slope is 2 is Y = د‎ 
@ The equation of the straight Line which passes ought 
point (2, -3) , parallel x - axis y =. 


The value of 279830. 
© 1 =Тап?30° 


Fourth: Complete the following 


@ If AB / CD andthe slope of AB لع‎ then 


M 


The slope of CD = 


Ө the opposite figure: ABC is a right angle 
а! B, AB = 3 cm , RC = 4em, then 
510:6 =........ 

Ө if the point (0, a) belongs to straight line 
3x -4y = -12 , then a=... 


Ө If x cos 60° = lan 45% then x=... 


Ө The distance between the point (4, 3) and the origin point in the coorinate plane = 


Ө if the origin point is the mid -point of AB , AG, 2) then B (C. 


B 
© о 
ө o 
° | 
ө 3 
ө 2 
43 
. 2 
: 
کے‎ 
« B 
4cm 
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